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RENEW EARLY.—OBLIGE THE PUBLISHER. 
After two more issues another volume of this paper closes, and with it 


expires the subscriptions of several thousand subscribers. Our subscrip- | 
tion books are not revised until the last number of this volame is issued. 
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light b has been affixed to some of the finest steamers on the 
Mississippi and Ohio. 

The first boat to adopt the light was the Reuben R. 
| Springer, plying between Cincinnati and New Orleans, and 
| to-day the list includes the 8, H. Parisot, the Natchez, the 
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| charge at some other place where there was a greater differ- | toue emitted by the vibrator. 


| sity of erasing and re-entering the names, and at the same time precludes | C. P. Chouteau, and Golden Crown, on the Mississippi; 
‘the liability of any delay or mistake in the mailing of the papers | ‘the Scotia, on the Ohio; and the towboats Iron Age and 
promptly. | Tron Duke, plying between Pittsburg and St. Louis; also 
At the commencement of a new year a large accession is added to our the towboat Harry Brown, described some time since in 
subscription list, and some delay is apt to arise in recording the names | | these columns, and engaged in coal towing between Pitts 
This may be | | burg and New Orleans. Other steamers will shortly be 
obviated by a renewal of subscriptions by our old patrons before the year | ‘fitted with the new light. In most cases a single light is 
| used, of 1,500 or 2,000 candle power, and located at the 


closes. 
| forward end of the cabin deck. The carbons are placed in 


Terms of Subscription. 
SCIENTIFIC AMERICAN, 1 year.... 02.0. ccs0e eeeeees $3.2 | movable lamp, similar to a locomotive “‘ headlight,” whose 
SCIENTIFIC AMERICAN SUPPLEMENT, 1 year........ 5.00 reflector projects the rays to the point desired, keeping the 
SCIENTIFIC AMERICAN and SUPPLEMENT to one ad- pilot house and the rest of the boat in shadow. To drive 
7.00 the generator an independent engine, vertical type, 8 or 10 


dress, 1 year 


pditiin ae cneite te horse power, is located in the engine room, usually 200 fect 


or more from the lamp. The main result so far is noted 
in the reduction of the time required in making landings. 
= With the old cresset or ‘‘torch” the pilot was unable to 
ON PROTECTION FROM LIGHTNING. land at the precise point desired, and backing and relanding 
The condition that determines the direction of an electric | was necessary. But with the electric light every object on 
current is difference in potential between the two points, | shore is clearly defined in the darkest night, and the boat 
the current always being from the point of higher potential | /touches the shore just where desired. The handling of 
| freight is also facilitated greatly. In actual running, the 
Upon the surface of the earth and within it electricity i is Western pilot as yet refuses to tolerate the light, and prefers 
| constantly being generated by various means: by the fric- ‘the old time guides of hills and other landmarks. In fog 
tion of the wind upon it, by running water, by heat at the also the electric light is pronounced useless. When steam- 
junction of two dissimilar substances, by magnetic disturb- | ers are fitted with two lights, the second is portable, and 
ances, and so forth. The electricity so generated is quickly | can be taken oa shore or moved to any portion of the boat 
distributed to points of lower potential, and the whole is | or of the “tow” of coal craft surrounding the steamer. In 
ultimately metamorphosed into that molecular vibratidn | all these cases the Brush light is used. 
called heat. Let an ordinary magneto-telephone be pro- REE» Ay CAA. TS 
perly attached to a wire a hundred feet long, and the two THE HARMONIC TELEGRAPH. 
‘ends of the wire be stuck into the earth almost anywhere,| Recently certain users of telephones along the line of 
and the ear may detect the presence of electric currents by telegraph between this city and Boston have noticed a novel 
the well known sputtering sounds. These are called earth | addition to the assortment of sounds which telephone wires 
| currents, ard sometimes they are very troublesome in tele-| pick up by induction from neighboring telegraph wires. 
| graphy. The new sound is more musical than welcome, and is obvi- 
| Professor Trowbridge, of Harvard College, found last | Ously made up of several distinct tones singing together, 
summer that the ticking of the observatory clock could be | While each is independently interrupted by rapid breaks or 
detected at the distance of a mile from the line wire that | Short spaces of silence. These breaks correspond with the 
goes to Boston furnishing the time service, and this when | ‘‘ dot and dash” sounds of the ordinary telegraphic instru- 
the terminals of the experimental line were no further*than | Ment, so that the message may be spelled out by the inter- 
fifty feet apart. This shows that the observatory battery | ruptions of the singing tone. Tracing these sounds to their 
charges the earth for a great distance every time the circuit | Source, they are found to be due to a relatively new system 
is completed by the seconds pendulum. of multiplex telegraphy now on trial on the Western Union 
Suppose now that the positive terminal of a battery or of | Telegraph line between New York and Boston. The sys- 
a dynamo-electric machine should be grounded at-any place, |tem is a development of Elisha Gray's original electro- 
and the negative terminal at a distant place, say a half mile | harmonic or electro-acoustic multiplex telegraph, the early 
or more away, the developed electricity would charge the history of which is familiar to all who are at all acquainted 
first place to a potential higher than any other neighboring with the investigations which led to the invention of the 
| place, and a charged thunder cloud immediately overhead | first speaking telephone. ‘The tones of the harmonic tele- 
‘could not discharge itself there so easily as at any other | £taph are produced by the vibration of steel reeds operated 
place at ‘a distance, for, as stated at first, it is difference of | by electro-magnets, the pitch of the-tone produced being 
potential that determines the direction of an electric current, | determined by the number of vibrations the reed makes in 
and the difference of potential is less in this supposed case|@ second. The current operating one reed, when _ 
than elsewhere. If the potential could be raised as high as | over a line, will set in motion at the further end a reed ex 
that developed in the cloud, it would be absolutely impos- | actly corresponding to the first in rate of vibration, and 
sible for any discharge to take place between the cloud and | cause it to yield the same note, while a reed tuned to a dif- 
the earth at that place, no matter how near they might be ferent note is entirely unaffected. When two or more reeds 
together. | are sounding separately or simultaneously at one end of a 
Now, the potential of any ordinary battery is relatively | circuit, their counterparts at the other end will exactly re 
weak, but wha.ever its source may be, it may be raised in| spond, each singing or keeping silent as its corresponding 
various ways: by providing points, by employing secondary | vibrator at the other end of the wire is started or stopped. 
coils, by increasing the resistance in the primary circuit. | Obviously any interruptions of the current passing through 
In whatever way it might be done the effect of induction by | any transmitting vibrator will be produced by its corre 
the cloud would be lessened by it so that the reaction upon sponding receiving instrument, but not by any other in the 
the charged cloud would be either to necessitate the dis-| Series, causing clearly recognizable breaks in the singing 
The message spelled out by 
| ence in potential, or else to delay it until the potential had | such interruptions of the current may be read by the re 
‘been raised still higher, which would only make it still | ceiver in the interruptions of thetone, or the receiving vi 
easier to strike elsewhere. The evidence gathered from|brator may be used as a relay in operating an ordinary 
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| places where lightning has struck seems to indicate that the | | sounder. 


| would be more likely to strike than elsewhere. 
|of the circuit could be so arranged that lightning could 
| harm nothing. 


| 


| optical delusions. The source of lightning in a thunder cloud 


«++» {1 distribution by convection or by conduction. 
dito 


4115 | too great. 


conditions which determine the stroke are comparatively | In the practical work, on the Boston line referred to, it 
trivial. For instance, a comparatively low limb upon a tree | bas been found possible to send simultaneously by one wire, 
may be struck instead of the topmost part, and it is here avd analyze at the other end, four distinct tones, thereby 
argued that the charging of the earth at a given place with | transmitting four separate messages in one direction at ove 
positive electricity may be a sufficient guard against light-| time. This offers a sigual advantage over the quadruplex 
ning stroke, while at the negative end of the circuit it | System, which transmits two separate messages simulta- 
This end | neously each way, but cannot send four messages one way. 
In cases of extraordinary pressure of business the full ca- 
pacity of the harmonic system may be utilized in either 
direction. It is hoped that the harmonic system will ulti 
mately make possible the simultaneous sending of four or 
five messages both ways on a single wire; in other words, 
four tone messages and one ordinary Morse message in each 
direction, or ten in all. In this way all the tones of the oc 
tave will be made use of, and that is the probable limit of 
the system, unless it be found possible to operate with 
fractional tones. 


It is also taken for granted that lightning is always posi- 
tive, and that all appearances of the so-culled up stroke are 


appears to be always the same, the so-called latent heat of 
| the watery vapor, the energy of which must be accounted 
for, and where the precipitation is rapid there is no time for 


Perhaps the cost of such a method would render it alto- 
gether impracticable for ordinary buildings, but for powder 
magazines, oil tanks, etc., the cost might not be considered 
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RESPONSIBILITY OF EMPLOYERS IN GERMANY. 
The Employers Liability Bill before the British Parlia- 





—_—ore meut was noticed in a recent issue of this paper as an indi- 


| THE ELECTRIC LIGHT ON WESTERN RIVER STEAMERS, 
| From present indications the electric light is destined to | 
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cation of the tendency of modern law to throw especial safe 
| guards around human life. 


play an important part in inland navigation, particularly on;  [t appears that the practical working of the ‘‘ Enforced 


re iar ng rivers of the West and Northwest. Asa rule | Responsibility Law” in Germany, designed to make em 
the Western river men are very slow to adopt new ideas in . 

ployers amenable for injuri t work 
their profession, but within the past few months the electric | | for them, has not neal esate ualiiees. ony 
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rate, Mr. Baare, Prussian Counselor of Commerce (and In a steam engine under full head of steam the play of one- | trom 8to 14 per cent of saccharine matter, and the com- 
president of the celebrated Bochum Iron Works Company), sixty-fourth part of an inch between the crank pin boxes pany are paying from $3.50 to $7 per ton for them, and are 
has been called on by the government for suggestions as to and the crank pin may be sufficient to jar the whole en- | working up about 50 tons a day. If they obtain the quan- 
amendment, and bas recommended a new law. gine; and yet, if the engineer in endeavoring to take up tity of beets calculated upon, the product, under the new 
The old law, passed in 1871, makes railway companies re- this lost motion, should accidentally overtighten the crank and improved process now in use in the new mill, will be 
sponsible for injuries received by their employes in all cases pin boxes, the chances are that a broken crank pin or pit- about 550,000 pounds of raw sugar, 200,000 pounds of 
in which the injury cannot be proved to be chargeable to man, and a knocked out cylinder head, will serve as an molasses, and 1,700 tons of pulp, which is now selling at the 
«acts of God” or the personal carelessness of the party in- illustration of the union which is apt to take place between factory to farmers at $1 per ton, It is stated that some of 
jured. The proprietors of mines, quarries, factories, and the crank pin and its boxes under such circumstances. the beets were allowed to remain in the ground too late in 
the like, on the contrary, are made responsible only when Many an apparently unaccountable break in a revolving | the season, and thereby were somewhat deteriorated for pro- 
the injury is caused by the carelessness of the proprietor or shaft has occurred from a defective bearing. Heavy sbaft-| ducing sugar. This, with other defects in the cultivation, 
his representatives. This restriction is held by Mr. Baare ing, carefully lined in hangers secured to the workshop ceil-| will, it is said, be remedied the next season. 
to be unjust, and he accordingly proposes a law under ing, may for months run without any sign of heating; but a “+= a oe - 
which any person in the service of another shall have the pile of iron castings, or other heavy weight, unequally dis- AN INVENTION WANTED. 
rigbt to claim damages for injuries received in such service posed on the floor overhead, may cause just sufficient de- In carrying out their laudable and highly promising efforts 
under any circumstances. The maximum damages to be flection to expose the revolving shaft to one of the most de- to introduce silk production as a uomestic industry in this 
paid to a laborer are fixed at $125 a year, or two-thirds of structive strains, and cause one or more of the hanger bear- country, the Women’s Silk Culture Association of the United 
the usual yearly wages of a laborer. Men of higher grade, | ings to heat. In machinery the wearing away of one of the States have discovered the need of a suitable hand reel for 
in case of injury, are entitled to two-thirds their usual parts may subject another part to destructive strain, and it | pome use, and appeal to the inventive readers of the ScrEN 
yearly income. generally requires the exercise of experience and judgment | erpyo A weRICAN to supply the need 

These payments, however, do not come out of the em- in the construction and handling of the machinery, in order| Phe economical production of cocoons is no longer a prob 
ployer’s pocket.. They are to be met from the funds of an | to prevent the harm. Many tons of coal have been wasted lem in this country. The worms thrive almost everywhere, 
insurance company, under the control of the German Em- and much wear and tear of belts and machinery caused by and in every community are women and children whe have 
pire, but supported by premiums paid annually by the em- jnattention to these defects. In steam engines especially plenty of unoccupied time which can be utilized easily and 
ployers, employes, and the community as a whole. | the adjustment of the journal boxes requires close attention. pleasantly in the production of cocoons. But siik manufac 

This arrangement, if carried out, would bring the labor- The expansion of the journal by heat, the quality of the turers furnish no market for cocoons: they want reeled silk. 
ing classes into close dependence upon the government, and lubricant used, the condition of the bearing surfaces and The unwinding of the cocoons may be done tn special estab 
Chancellor Bismarck is ented —_ re expectation that it the amount of pressure they will be subjected to, exclusive lishments erected for the purpose; and were the silk grow 
would go far to check socialistic agitation. To an out- of dust, speed of revolution, etc., should be taken into ac ers sufficiently numerous to supply the requisite cocoons, 
sider the plan seems in no way calculated to increase the count. In all metal there is more or less elasticity, and such “ filatures” would no doubt be provided, and so fur- 


its 


manliness or thrift of the laboring class of Germany. when one box of a journal is by means of its screw bolts nish a market for the cocoons raised. 
—— —— drawn to the right position in regard to its journal, it should As yet, however, the silk growers are too few and too 
THE CORUNDUM MINES, MACON COUNTY, N. C. also bear solidly on the other box, in order to maintain the | ..ottered to support such establishments. Accordingly, it 


These mines are situated on the Sugar Fork River, a tribu- adjustment of the boxes to the journal; if this precaution is becomes necessary in the domestication of the silk industry 
tary of the Tennessee, nine miles from Franklin. They neglected, when the shaft is revolving the elasticity of the to provide a simple hand reel with which those who raise the 
are owned and worked by the Hampden Emery Company, screw bolts appears to act to cause an approach of the | peoons can also unwind them. The reel should be simple 
of Chester, Mass. A considerable part of the ore is roasted boxes, thereby squeezing out the oil from between the bear- | ;, construction, small and inexpensive; preferab!y of metal, 
for the purpose of more easily = sete | the naman ing surfaces and causing them to heat or grind. It appears 4. joss jiable than wood to be affected by atmospheric changes; 
from the accompanying rock. When sufficiently burned, that the continuous motion in one direction of one metal in ‘ ren aan Gieieniind’ thie ie 
the ore is othe stamps, crushed, and carried bya close contact with another, tends to produce a still closer seen reel on, Sats et cae 
stream of water into troughs to be washed. A portion of contact and finally a union of the metal surfaces; the Jubri- Obviously a reel to meet the present demand will make for 
the ore is then jigged, the corundum settling on the bottom; cating oil, by preventing direct contact of the metal sur- | j+.01¢ « much wider demand: since many who are now pre 
the lighter stuff, rising to the top, is skimmed off. The faces, opposes this tendency, and the use of liners or equiva- | vented from engaging in silk production by their inability 
richer ores are cleaned by simple washing. From the jigs lent means to prevent the improper approach of the journal | ¢¢ meet the demands of the trade for reeled silk, would doubt- 
the corundum is placed on a drainer, and when sufficiently boxes, aids the oil in insinuating itself between the bearing | jocg engage in the work if the proper reel were provided. 
drained is takea to the loft, spread, dried, and sacked. The | surfaces. It is surprising to watch the effect of a few min- | Oy sik manufacturers are now, in the infancy of the busi 
corundum is then hauled sixty miles to Mt. Airy, a station utes’ grinding of a journal in its bearing. We have seen | pecs in this country, using $10,000,000 worth of raw silk o 
on the Charlotte and Atlanta Railroad. twenty-horse engine, under full pressure of steam, brought | year The association believe that the agricultarists of the 

The first mine reached is an open cut. It is situated on a almost to a standstill by the sudden grinding of one of the | Ynited States will ultimately produce, nay, must produce 
steep hill side, about one hundred feet above the mill. The bearings of a shaft about two inches in diameter. It ap-| this amount of raw silk, and more. They report that the 
vein, though quite irregular, appears to have a width of peared that the sbafi would have twisted off sooner than industry is exciting a warm interest in all parts of the coun 


from three to four feet. revolve in the defective bearing. try, and that from every State in the Union there comes a 
The corundum in this vein is inclosed in that variety of Te ee a | plea for the establishment of just such a home industry. The 
chlorite called ripidolite and jeffersite, associated with tremo- WORLD'S FAIR IN 1883. office of the association is at 1828 Chestnut street, Philadel- 


lite and spinel. Tbe corundum occurs in both cleavage and The matter having been pretty conclusively settled that | phia. Intending inventors should communicate with Mrs. 

crystalline form, the crystals often having perfect termina- we are to have a world’s fair in the city of New York or in| Jonny Lucas, President. 

tions, while many are transparent and constitute the true jts immediate vicinity in 1883, the next important thing to Toe attain ‘ 

Oriental sapphire, ruby, emerald, topaz, etc. Among such | be settled is the location for holding it. Death of “ One of Nature’s Glutions.” 

gems have been found an emerald weighing 30}¢ carats,and| A committee has this matter in charge, and at its weekly) ‘The readers of the ScreNTIFIC AMERICAN will regret to 

a tuby weighing 10 carats. | meetings they have placed before them various suggestions | pear of the death of the frog Rana Pipen, whose portrait 
Two or three hundred yards south, and apparently on the | as to available space to be bad for the purpose, and proposi- | appeared in this paper of February 7. He was found by 

same vein, is another opening of about one hundred feet in tions as to terms for its occupancy. Mr. Dav, Beard, November 17, dead in the glass globe that 

length, from which about a one hundred tons of ore have Thecity of Brooklyn claims to have facilities superior to! pas been bis home for nearly two years, The immediate 

been taken. Lying on the east side and running parallel New York for the requirements of the Exhibition, and in | cause of his death is supposed to be indigestion caused by 

with this vein is a continuous vein of beautiful light gray some respects its claim seems to be well based. The Pros-| the combined effects of supping upon two-thirds of a white 

corundun in crystals, from the size of a goosequill to that of pect Park Commissioners have generously consented, we | perch and resting all night under the steam heater. His 


the finest cambric needle. understand, to allow the Exhibition to be held within the | jogs wili be mourned by a large circle of friends. 
The corundum taken from this vein is so entirely free from }imits of the park, which our Commissioners very properly maya DErEn’s MENG. 
foreign matter that it requires very little manipulation to | refuse to permit in Central Park, New Yor’, 3 
- May, 14, one dozen “ June bugs. 


prepare it for use. The following from the Daily Bulletin, of this city, echoes 
At the top of the hill, and two or three hundred feet above the opinion of many of the leading citizens of both New | 
the former is still another open cut, twelve feet wide and York and Brooklyn: 
fourteen deep. In_ portions of this vein are found large, ‘If we are really to have another World’s Fair,” says the 
bipyramidal crystals similar to those from the Carnatics in editor of the Bulletin, ‘‘ it seems to us Prospect Park, Brook- 
the East Indies. This vein appears to have regular walling lyn, all things considered, would be the best site that could 
made up of tremolite, and carries corundum, spinel, and possibly be selected. True, the charter restricts the choice to | 
nearly all the varieties of chlorite. Southwest of this and | some location on Manhattan Island; but if everything is sat- | 
probably on the same vein as the last, is another mine which isfactory in other respects, it is presumed there would be no | 
has been more extensively worked than apy of the, others. difficulty in having that instrument modified accordingly. 
The vein is sixteen feet wide, and is uncovered for a distance | The tender of the park is certainly a very generous one on | 
of ten rods. Therock is so far decomposed that it can with- | the part of our sister city, and its numerous advantages are ap- | 


** 15, one full grown live mouse. 
** 19, one leopard frog, one-third smaller than Rana. 
** 24, large piece of meat. 
June 2, 9 A.M., one full grown live mouse, 
“2.1 P.m., ” " ue 
** 5, one large piece of meat. 
July 18, one live mouse, full grown. 
** 20, one young alligator. 
** 27, one live mouse, full grown. 
“ 29, “ “ “ 
August 9, “ 7 


out difticulty be mined with a pick. parent. It would preserve our Central Park from invasion, | Bopteatier 1%, one large —s bat. 
A tunnel is run in the center of this vein to a distance of | and place at the disposal of the Commission ‘ample room - 20, = ae =. 

twenty feet; connected with this tunnel at the farther end | and range enough’ for every purpose of the Exhibition with- - - = me 

is a shaft eighteen feet in depth. This tunnel and shaft was | out costing them a dollar; and this, too, with excellent sew- . 4 ae poy af yor 

originally made for the purpose of drying the walls of the age and other sanitary arrangements complete. With abun- , po a iad saints p Seay 

Vein before removal. It is now used as an oven for drying | dant railroad facilities for the transportation of merchandise wes m y 2 

and roasting the ore. The varieties of chlorite associated and visitors, good roadways and carriage drives, and one of aaah, on otitinn i 

with the corundum contains water of crystallization and | the finest boulevards in the world, we do not see what other a — J rs bs r% perch, 

exfoliates when heated, rendering it more easy to sepa- locality can begin to compete with it. The Fair, there, | 7, dead. 

rate from the corundum. Since the first opening of this would also attract the vast multitude that in the course of a pt pa 8 : PON 

mine more than six hundred tons have been taken out, two the summer go to and from the near-by watering places on ‘ 4 ti Pg th f Medical Record 

hundred tons of this since April 1, 1880. the sea shore; and that of itself is a basis of financial suc-| Dr. C. A. Bucklin, in an ry sone ee Sn eenn OB 

+2 cess, it seems to us, which ought not to be overlooked.” nd cause and eg pe pepe eee ee 

HOT JOURNALS. at every squinting ey ‘ 0 paralysis 





Bect Sugar Making in Delaware. | muscle can be straightened. In convergent squint the use 

The new sugar mill of the Delaware Sugar Company, at | of one eye is usually lost; consequently its earhest symp- 
Riverside, 2 short distance above Wilmington, has begun | toms should receive prompt attention. Dr. Bucklin has 
ear the entire product of sugar beets in Dela- | had the advantage of examining over two hundred cases of 
bout 300 tons, but this season the com- | squint, and illustrates his text with a few of the more ite- 
esting ones to show the success that has attended the treat-s 


One of the most important cares of an engineer is to see | 
to it that the various bearings of the machinery in his 
charge are smooth, of uniform surface, and rightly ad- 
a This apparently simple duty frequently requires | work. Last ra 
the exercise of his best judgment; it is not only necessary | ware amounted to a 
that the journal box a hay 4 close to the pty ah ' pany expect to obtain from three to four thousand tons of |r 
it frequently just as necessary that the journal boxes be pre- | better beets t 
‘ented from accidentally approaching closer to the journal. ' ter understood. The beets al 


han last year, the cultivation having been bet- | ment which he therein recommends, that of: tenotomy; or 
ready delivered are testing | division of the tendon of the abnormally shortened muscle, 





AMATEUR MECHANICS. | 


HINTS ON MODEL MAKING. 

It is a simple matter for an experienced instrument maker 
or machinist to produce a fine model with turned shafts, | 
cut gearing, true pulleys, and smvoth working cams, but it 
is quite another thing for an inventor, without tools or ma- 
terials, to embody his ideas in a working model even though 
be may have a mechanical taste. 

It is fair to suppose that every mechanical inventor in 
these days of cheap machinery possesses some sort of a lathe, 
as these indispensable machines are now made for prices 
within the reach of alm%st any one 

It is quite evident, from an inspection of the models of 
the Patent Office, that most inventors who undertake to 
make their own models expend a great deal of labor with- 
out corresponding results. In the matter of gearing, for 
instance, one will whittle his wheels in wood, another will 
borrow his gearing from some defunct clock, while still an- 
other will purchase ready-made wheels from one of our well 
known firms making a business of furnishing parts of mo- 
dels. 

Of the three methods of obtaining the gearing the 
latter is undoubtedly the best, as all that is necessary to be 
done, in case of the cast gear wheels, is to bore them and | 
file up the teeth, and as the cut gear wheels are generally | 
bored, the shaft may be fitted without further work on the 
wheels. It is, however, seldom absolutely necessary to use | 
toothed gearing, as rotary motion may be readily trans- 
ferred by suitable friction wheels or by grooved or sprocket 
wheels and a round belt. 

Figs. 1 and 2 show a form of friction gearing which is 
both simple and effective. The larger wheel is simply adisk 
of sheet brass having rounded edges, and boss spun or sol- 
dered on, and a smaller wheel consists of two swaged disks 
of stecl having tkeir convex faces separated by a metal 
washer a little thinner than the large wheel. These three 
members are secured to a common boss by spinning the end | 
of the boss partly over one of the disks, as shown in the | 
sectional view, Fig. 2. This form of friction gearing is | 
noiseless and runs strong enough for the requirements of ! 
almost any model. 

Figs. 8and 4 show a form of sprocket wheel which od 
readily made and is almost as positive in its action as gear- 
ing. In this case the two wheels are alike; they consist of 
disks of sheet metal nicked to a uniform depth from th2 
edge, and the arms thus formed are bent alternately in op- 
posite directions, forming a groove for receiving the round 
belt used in transferring motion from one wheel to the 
ether. It is evident tuat a belt cannot slip on a wheel of 
this construction. 

Fig. 5 shows a form of friction gearing for transferring 
motion at right angles, and for imparting a variable speed 
to a shaft from another shaft: running at a uniform rate. 
The large wheel in this instance is merely a plane disk of 
metal mounted in the manner already described. The 
smaller wheel is a grooved metal pulley surrounded by an 
elastic rubber ring. This is pressed with more or less force 
against the metallic disk, and its speed may be varied by 
moving it toward or away from the axis of the disk. 

As to the matter of irregular motion usually imparted by 
cams, it is difficult to make a cam in the 
ordinary way with the milling machine, 
and there appears no very simple way. of 
cutting them from solid castings. There 
is, however, a simple way of building 
them up from readily obtained materials. 

Fig. 6 shows a cam consisting of a cy- 
linder of brass or a short section of brass 
tubing provided with two heads and 
mounted on a shaft. The cam groove is 
laid out on this surface, and two puarallel 
pieces of square brass wire are soldered 
to the surface of the cylinder, or fastened 
by means of screws. They are placed 
uniformly distant throughout the entire 
circumference of the cylinder. 

Fig. 7 shows a cam built up in the same 
way on the face of a disk. 

As to shafts, the model maker may save 
himself much labor and expense by using 
Stubb's steel for small shafts, and cold 
rolled iron for larger ones. Either the 
steel or iron may be bought in one and 
three foot lengths. 

Almost anything in the way of parts of 
models may be purchased ready for use, so 
that all the inventor need do is to com- 
bine them and mount them on a suitable 
frame; but even so simple a matter as a 
wooden frame for a model sometimes 
proves troublesome. 

The small tenons and mortises are diffi- 
cult to make, andthe frame to be strong 
enough to bear handling must be made so 
heavy as to be entirely out of proportion. A simple and 
easy method of securing the joints of small frames is to 
clamp the parts inthe position they are to occupy in rela- 
tion to each other, and then drill, with a sharp twist drill, 
two holes through one piece from side to side and into the 
end of the abutting piece, then inserting two hard wood 
pins, having previously coated them with glue. This 
makes a joint far stronger than the mortise and tenon, and 











Scientific American. 


PROFESSOR HENRY’S BIG MAGNET. 


electro-magnetic action, William Sturgeon, of London, dis- 


covered in 1825 that soft iron could be rendered temporarily 
maguetic by surrounding it with a coil of conducting wire 
connected with a battery. As the result of this discovery 
he made the first step toward the construction of an elec- 
tro-magnet. He bent a piece of iron wire into the form of 
a horseshoe, insulated it by a coating of varnish, and then 











PROFESSOR HENRY’S BIG MAGNET. 


wound it with copper wire spirally, the spirals being widely 
sepurated, so that the current would be compelled to pass 
round and round the iron core. When the current was on 
the wire the core was found to be magnetic; when off, the 
core was not magnetic, 

Professor Henry took up the discovery at this point and 
carried it an important step further. He wound the copper 
wire with insulating silk, making it possible to cover the 
core of the magnet with a much greater length of wire in 
closely wound coils, and also to lay on coil above coil, The 
compound helix so made developed great power, the same 
battery yielding with it a hundred times as much magnetic 








TRANSMITTING AND CONVERTING MOTION. 


power as could be obtained with Sturgeon’s arrangement. 
The first magnet on this principle was used by Professor 
Henry in 1828. It consisted of an iron bar two inches 
square and twenty inches long. bent, of course, into the 
form of a U or horseshoe, and wound with 540 feet of insu- 
lated copper wire in nine coils. The keeper weighed seven 
pounds, the core twenty-one pounds, and its lifting power 
was 750 pounds. 





it is very quickly done. M. 


This magnet was used at Albany. In 1882 Professor 


In the course of his pioneer work in the investigation of | College of New Jersey, at Princeton. 





> 


[DECEMBER IT, 1880. 


Henry was called to the chair of Natural Philosophy in the 


Here he made two 
larger magnets for use in his investigations. One weighing 
594¢ pounds, and capable of sustaining 2,063 pounds, is now 
in the cabinet of Yale College. The other, made in 1833, 


| weighed 100 pounds, and could support 3,500 pounds, It 


was many years before any magnet approaching this in 
power was constructed. 

Through the courtesy of Mr. R. H. Rose, photographer at 
Princeton, and by permission of Professor Schanck, of the 
College of New Jersey, we are enabled to present an exact 
likeness of this historic instrument, as hung inv the frame 
by which the inventor tested its strength. The magnet is 
deposited in the hall of the School of Science, one of the co! 
lege buildings erected by the munificence of the late Jobn 
C. Green. The coil at the right of the engraving represents 
the original silk-covered ribbon coil used by Professor Henry 
in his experiments on induction. The wire and battery at 
the left are modern, to show by contrast the improvement 
since made in the means for electrical investigation, 

In the middle of the foreground is one of the pole-changers 
made and used by the professor. He was accustomed to de- 
light himself and his classes with this by changing the polar- 
ity of the big magnet so quickly that a twenty-eight pound 
armature could not fall off, but was freed and reattracted to 
its place with a sharp snap. — 





Dr, C. 0. Crosby. 

A characteristically American inventor, Dr. C. O. Crosby, 
died in Brooklyn, November 15. 

Dr. Crosby was born in Simsbury, Conn., and for a num- 
ber of years practiced dentistry in New Haven. His na- 
tural bent was rather for invention, to which he early gave 
his attention. {n connection with Henry Kellogg, of New 
Haven, he invented a machine for making ruffles and another 
for making pointed tape trimming, creating thereby a new 
industry from which he acquired a considerable fortune. 
Later he invented a machine for making fish hooks, a marvel 
of ingenuity; and afterwards a machine for making needles. 
These two formed the basi$ of alarge business still carried 
on in New Haven. A machine for making pins was another 
of his notable inventions. Others were, a machine for 
making shoes, a machine for making tatting, and a machine 
for making cigarettes; all giving evidence of his wonderful 
versatility and inventive genius. 


— 
— 


From the inquiries conducted by Prof. Hermann Cohn, 
of Breslau, since 1865, it appears that short-sightedness is 
rarely or never born with those subject to it, and is almost 
always the result of strains sustained by the eye during 
study in early youth. Myopia, as it is called, is seldom 
found among pupils of village schools, and its frequency 
increases in proportion to the demand made upon the eye 
in higher schools and in colleges. A better construction of 
school desks, an improved typography of text books, and a 
sufficient lighting of class rooms, are the remedies proposed 
to abate this malady. 


_ 
oo 





One Hundred Bushels of Shelled Corn to the Acre. 
Mr. Nathan G. Pierce tells the American Cultivator how 
he raises 100 bushels of shelled corn to the acre, having ac 
complished that feat for the second time 
this year. He uses for seed an eight- 
rowed corn which he has improved by 
careful selection, and believes it to be a 
good variety to raise iu that locality, or, 
in fact, anywhere between Virginia and 
the Canada line, or east of the Alleghany 
Mountains, 

The ground selected for planting was a 
good piece of gravelly loam. It was well 
plowed last spring, about the first of May, 
barrowed, treated to a broadcast applica- 
tion of 900 pounds fertilizer to the acre; 
again barrowed faithfully, rendering the 
land fine and mellow; rows marked three 
feet apart, a small amount of fertilizer 
scattered to each row. May 10th, three 
kernels of corn planted in each hill, two 
feet apart in the rows; cultivated and hoed 
four times, allowing no weeds to grow; 
passed through the entire piece. cutting 
each hill down to two stalks: every 
sucker in each hill cut throughout the 
field. 

During the entire period of growth 
through the season the field was closely 
watched, every weed pulled and every 
ear of smut cut out. At the proper time, 
after the corn had become hard, it was 
cut, bound in bundles, and _ steoked. 
When dry it was drawn into the barn, 
where, with the assistance of a hired 
man, the corn was husked, weighed as 
husked, and found to yield 110 bushels of 

shelled corn to the acre, allowing seventy-five pounds of 
ears to equal one bushel of shelled corn. 
arts <apoeete 

WHEN, says the Polyt. Notizblatt, a few drops of ether or 
alcohol are let fall upon a paper equally moistened with 
cadmium and iodide starch solution, and the volatile liquids 
are set on fire, the paper will be found, after their eva 
poration, to be turned blue, owing to the formation of 





ozone, 
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IMPROVED CAR COUPLING. 


The link or coupler consists of a bar of iron having in each! theclass of books above mentioned. 


end mortises, in which are pivoted the 
arms of drop bolts, which extend through 
. mortise in the middle of the bar. These 
polts have large square heads fitfed to 
corresponding recesses in the draw head. 
Che lower part of the bolt drops into a slot 

, the lower part of the draw head. 

In the operation of coupling the cars the 
nivoted armof the bolt acts as aguide to 
‘he link,and at the same time raisesthe bolt 
so that it entersthe end of the draw head 

idily. When the link has entered the 
raw head far enough the hinged pin 

ips into its place and the coupling is 


ture is impracticable. The notches are colored with any | corn starch, cracked wheat, or any dry substance that it 

We give an engraving of a novel car coupling, which is/| desirable color, and the pasters commonly used are of black | may be desired to bave in packages of uniform weight. 
utomatic in its action, and is almost as simple as the com-/ leather, with the letter or abbreviation in gold, so that the | They are made of different sizes, according to the work to 
~on link and draw bar. It seems well adapted to freight | index proves an ornamentation rather than a blemish to]! be done, so that they will weigh from one pound to twenty 
ars, and may be used with advantage on passenger cars. | the book. It is the only index ever devised that applies to} bushels at a time. The twenty bushel scale will weigh 





secure, 

lo release the coupling, the hinged pin 
is raised by means of a short lever on the 
inner end of a rock shaft, which extends 
to the side of the car. Here the rock 
shaft is provided with a hand lever, by 
means of which the coupling may be 
operated. The hand lever is provided 
with a ratchet arrangement by which the 
uncoupling lever may be held in position 
to prevent the coupling from acting. 

Fig. 1 shows the draw head in section, 
and gives the position of the link and of the uncoupling 
lever. Fig. 2 is a perspective view of the link detached 
from the draw head. 

It will be noticed that no springs or parts liable to get 
out of repair are used in this coupling. The inventor pro- 
vides a pin with a square head, which may be used in this 
draw head in connection with an ordinary link. 

We are informed that this coupling is in practical use 
on one of our principal railroads, and that it is indorsed by 
eminent railway engineers. 

The invention has been patented by Mr. J. C. Cope. 
Fred Vernetti, of Montgomery City, Mo., is agent. 

ST i ee 
Test of the Mississippi Outlet. 

The Dominion line steamer Montreal, bound for Liver- 
pool, passed the jetties November 17, with the largest cargo 
ever taken from New Orleans. It consisted of 6,669 bales 
of cotton, 42,658 bushels of corn, and 2,000 packages of mis- 
cellaneous cargo, the total being equivaleat in bulk to 9,565 


bules of cotton. 
—_—_—_——q32=+9e——__—— 


NEW REFERENCE INDEX. 

The engraving shows areference index for dictionaries, 
directories, catalogues, Bibles, blank books, and all other 
books of reference. 

With this index applied to a dictionary, directory, or any 
book alphabetically arranged, the initial letters of the entire 
alphabet are constantly visible, so that, whether the book 
is lying on either side or open at any page, the student 
can turn to any letter by a single motion. 

As shown in the engraving notches are cut in the edges 
of the leaves so as to expose a small portion of the page on 
which each letter begins. On the surface thus exposed is 


Dr. 





COPE’S CAR COUPLING. 


time now used in thumbing books of reference, and will) J. B. Stoner. 


outlast the binding even of aleather-bound volume. 


It saves one half the\at the rate of three 


thousand busbels an hour. The 
weizhing is effected pound for pound, 
according to the weights shown on the 
scale beam, so that it is absolutely impos 
sible for the machine to make a mistake, 
and it can only be operated by delivering 
the exact weight which it has been ad- 
justed to give. At the Institute Fair it 
has been ruuning for the purpose of show- 
ing its operation with cup elevators, which 
deliver the grain in a continuous stream 
into the scale ; each time the receptacle 
in the scale has received the required 
weight, the grain is quickly tipped 
out, and the filling again commences, 
but as the grain is tipped out an 
automatic register records the fact, so 
that the work done for any particular 
length of time may always be known by 
aglance at the register. The machine is 
so simple in its details that it cannot 
possibly get out of order with any ordi- 
nary use, and it cannot make a mistake in 
giving exact weight and a true count. 

In the same section in which the auto- 
matic scaleis shown may algo be seen the 
pneumatic grain elevator patented by Mr. 

This is worked by an exhaust, and, while it 
| dries, cools, and cleans the grain, does away with all shov- 


All communications in regard to this invention should be | eling, saving four-fifths of the cost of that item, and will 


addressed to C. H. Denison’s Index Office, 28 Bond street, 


New York City. 
or 0 


THE STONER AUTOMATIC SCALE. 





pasted a facing of thin leather bearing the initial letter. | 
The notches from A to M are cut toward the front, and) 
from N to Z toward the back cover, thus forming two 
series. Now, when the book is lying on either side, the let- 
ters in the upper series, being closed downward, are hid, 
and when open at any place except between M and N, a por- 
lion of either one or the other series is hid. To obviate this | 
difficulty and make the index perfect, each letter of the first | 
series is duplicated on the margin of the front cover and on | 
the margin of each leaf through to the notch containing the 
same letter. The letters on the leather facings or ‘* pasters” in 
the notches are called primaries, and the marginal letters on 
the covers and leaves secondaries; and as will be readily seen, 
each secondary is directly opposite its corresponding pri 
mary. The primaries of the second series are 
duplicated in the same manner by seconda- 
ries on the back cover and leaves. If the book 
is lying with front cover up, and it is desired to 
turn to any word beginning with C, pass the 
finger under that letter on the covér into the notch 
under it, and the book is opened instantly to the 
position of the open volume in tlfe cut. Here 
the primaries from D to Mare still hid, but 
the corresponding secondaries are seen on 
the margin, each indicating that the notch direct- 
ly under it contains the same letter, and the 
book is opened to any of them in the same 
manner as it was to C. Suppose now that the 
book is lying open in the position shown in the 
Cut, and it is desired to open it to any of the ex- 
posed primaries, place the thumb on the pri- 
mary, then grasping the adjacent cover or 
leaves with the fingers, and the book is in- 
‘tantly opcaed te that letter. 

_In indexing Bibles, pasters bearing abbrevia- 
‘ous of the books are employed, and only the 
Primary feature is applied, since so many 
potches are necessary that the secondary fea- 
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THE STONER AUTOMATIC SCALE. 


given, deserves especial attention. It is made under two 
patents granted to J. B. Stoner, August 12, 1878, and June 1, 


1880. These scales are intended for use in warehouses, 


mills, and stores, or for putting up packages of flour, spice, | 





C. H. DENISON’S REFERENCE INDEX, 


| reduce the cost of annual insurance one per cent, from the 
fact that no machinery need be located in the warehouse, 
80 [there can be no fire from friction. It will also largely 


| reduce the cost of warehouse building, as, with this system, 


Among the ingenious devices which have been attracting no beavy framework is needed to bear heavy machinery. 
public attention at the American Institute Fair this year, 
the Stoner automatic scale, an illustradon of which is here | ply to or address E. L. Hayes, 248 Broadway, New York. 


| For particulars in regard to both the above inventions ap- 


These inventions have also been patented in Canada, Eng- 
land, France, Germany, and Belgium. 


i -e 


RECENT INVENTIONS. 

Mr. Alonzo J. Simmons, of Pana, [lJ., has patented a 
novel mechanical movement for converting a rotary into a 
rectilinear reciprocating motion; and it consists in the com- 
bination of a shaft carrying a pinion with a peculiarly formed 
sliding block contained in a housing within which the block 
slides. This block is formed with an oblong groove and an 
elongated or elliptical gear on one side, with which the 
pinion engages, and with a straight groove on the other, 
which receives the tongue of another sliding block, which 
is connected to the object to be reciprocated, whereby a ro- 
tation of the shaft gives to the first sliding block a four mo- 
tioned sliding action, and this in turn transmits a rectilinear 
sliding action to the second block 

An improved steam cooker, which is simple and in which 
any kind of food can be cooked thoroughly and rapidly, 











has been patented by Elizabeth Gallaher, of Bradford, Pa. 

An improved polishing machine has been patented by Mr. 
Mervin R. Chase, of Warren, R. I. The object of this in- 
vention is to feed the polishing powder to and distribute 


he , : 
it upon the polishing surfaces, to render the polishing sur 


faces by their construction and the peculiarly prepared po 
lishing powder used upon them thoroughly pliable, pressing 
the polishing powder evenly upon all parts of the surfaces 
to be polished. The machine consists of two disks of yield- 
ing material having radial grooves in their adjacent faces. 
The polishing powder, which consists of polishing material 
and sawdust of cork is introduced through the center of the 
disks by means of a hollow shaft. The knives or other ob- 
jects to be polished are introduced between the two disks. 

Mr. William C. Marr, of Onawa, l.., bas patented an im- 
proved revolving scraper mounted upon wheels, which is so 
constructed that it may be operated and controlled by a per- 
son riding upon it or walking in its rear. 

A glass ball trap with an automatically revolv- 
ing arm and throwing spring has been patented 
by Messrs. James Kerstetter and John Fagley, 
of Kribb’s Farm, Pa. The invention consists of 
a clockwork arrangement by which the arm and 
throwing spring are constantly revolved. 

Mr. Edward Clark, of Brooklyn, N. Y., has 
patented an apparatus for recovering the sul- 
phuric acid from the sludge acid from oil re- 
fiheries in such a manner as to prevent any un- 
pleasant or unhealthy odor from escaping, and at 
the same time obtain a sulphuric acid sufficiently 
pure for use in manufacturing superpbosphates 
and analogous uses. 

Mr. Car) Bush, of New York city, has patented 
an improved clay digger which consists in a 
blade or land side of a plow provided with a 
flange at the bottom edge and detachable mould 
board at the rear edge, to which blade a beam and 
a handle united at their lower ends are attached 
in sucha manner as to form a runner which 
passes over the surface of the ground while the 
other parts cut into the groumd, 
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Meeting of Civil Engineers. 


The 28th unnual meeting of the American Society of Civil | 94 hours. 
Engineers, adjourned from November 3, was resumed in this northerly wind, and after the passage of the low center the | 


city, Nevember 17. 


[DECEMBER 11, 1880. 
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portion of the track, and frequently it exceeds 10 inches in ‘are open to the objection that fancy or bias may distort the 
(4.) Tropical storms are generally preceded by a picture, and it is therefore difficult to depend on the result, 
and to compare the drawing of one man with that of 





wind generally veers to the southeast at stations near the another. To apply photography to depicting the nebule is 


The d .y’s programme embraced the reading and discussion | center, and the southerly wind, which follows the low cen- | difficult, because these bodies are very faint, and, of course, 


of the annual report of the secretary, John Bogart; a lunch | ter, js generally stronger than the northerly wind which | | owing to the earth’s motion and other causes they seem not 


at the office of the Engineer of the New York and Brooklyn 


Bridge, followed by an inspection of the plans of the bridge 
and the superstructure; a visit to the buildings of the West- | gin of the cyclone and the direction of its progressive move- | greatest precision. 


ern Union Telegraph Company and the Equitable Life As- 
surance Company; ap exhibition of the electric light in the 
last-named building; a ride in a tugboat around the Battery ; 
a visit to the Erie Raiiroad elevator in Jersey City; a visit 
to the Hudson River Tunnel, and an eveniog meeting at the 
house, in Twentieth street. 

The society lost by death during the year nine members: 
as follows: ° Thomas A. Emmet, John C. Thompson, I M. 
St. John, Max Hyarlsberg, George W. Edge, Thomas §. 
Hardel, James A. saceipaie William H. Greenwood, and 
Arthur L. Ford. 

At the evening meeting Mr. Craes, froma special commit- 
tee appointed to collect data concerning the measurement of 
the flow of streams in times of freshets, made a brief report, 
in which he stated that the committee had received but few 
responses to their inquiries. Mr, O. Chanute said the prob- 
lem presented to the engineer was how to increase the rain- 
fall over tuat country known as the American Desert, in 
which the soil is abundantly rich to produce cereals, but 
where they could not now be grown on account of a lack of 
suflicient rainfall. Mr. Craes read an interesting paper pre- 
pared by Frederick 8. Odell on the sewerage system of 
Memphis. 

THE NATIONAL ACADEMY OF SCIENCES. 

The fall meeting of the National Academy of Sciences 
closed on Friday, November 19. 

Thursday's session began with the reading of two papers 
by Prof. 8. P. Langley, ‘‘On the Thermal Balance” and 
‘‘On the Measurement of Radiant Energy.” In the first, 
Prof. Langley described at length the new instrument for 
measuring radiant energy, first made public some months 
ago. After nearly a year’s experimenting he was able to 
present to the Academy a practically perfect instrument. 
In using the thermal balance a relatively powerful battery 
is employed, and the feeble radiant energy acts, not by its 
own weak force, as in the thermopile, but by controlling 
this great battery power, just as a weak human hand might 
contro] enormously greater power than its own when laid | 

on the throttle valve of a steam engine. The thermal bal- | 
ance consists essentially of two series of delicate strips of ex- 
cessively thin steel, platinum, or palladium, through which 
two equal currents pass. These opposite currents meet in a 
galvanometer, whose needle, pushed in opposite ways by 
two equally powerful forces, remains motionless, Warm- 


preceded it. to be at rest. They require a large telescope of special con- 
“‘ This fact appears to suggest the explanation of the ori- ‘struction, and it must be driven by clock-work with the 
All such difficulties as those arising 
ment. The prevalent direction of the wind in the neighbor- from refraction, flexure of the telescope tube, slip of loose 
| hood of the West India Islands is from the northeast. Oc- | bearings, atmospheric tremor, wind, irregularities of clock- 
casionally a strong wind sets in from a southerly quarter. | work, foggy or yellow state of the air, have to be encoun- 
The interference of these winds with each other gives rise ‘tered. The photographic exposure needed is only an hour, 
to a gyration, and a fall of rain sometimes results. When and a slip or movement of a very small fraction of an inch 
rain commences the latent heat which is liberated causes an | is easily seen in the photograph when it is subjected to a 
inflow of wind from all quarters, by which the rainfail is in- magnitier. 
creased; and since the winds are deflected by the rotationof| In taking the photographs Prof. Draper used a triple 
the earth, an area of low pressure is produced and the force | achromatic objective of 11 inches aperture made by Clark & 


of the winds will be maintained as long as the rainfall con- Sons, according to the plan of Mr. Rutherfurd, for correct- 
This telescope 


tinues. The effect of this strong wind from the south is tv |ing the rays especially for photography. 
transport the low center in a northerly direction, and by the | was mounted on an equatorial stand and driven by a clock 
combined action of the south wind and the normal wind made by Prof. Draper. The photographic plates were bro- 
from the northeast the center of low pressure is usually car- mo-gelatine and about eight times as sensitive as the wet col. 
ried in a direction between the north and the west.” lodion formerly employed. Having described the photo- 
An important improvement in the Sprengel air pump was | grapbs, Prof. Draper remarked that a series of photographs 
described by Prof. O. N. Rood, of Columbia College. After | taken at different seasons and in different years would make 
cutting off certain sources of leakage into the apparatus by | it possible to determine with some precision what changes, 
means of mercury traps, he obtained a vacuum of one-sixty if any, are taking place in the nebule. 
| millionth of air atmosphere. Still finer results were ob-| Prof. George F. Baker read a paper on ‘‘ Condensers of 
tained after the adoption of devices for withdrawing the | High Potentiality,” in which he described their construction 
moisture contained in the mercury used. In conclusion, |and use. In measuring the insulation resistance of an un- 
Prof. Rood said that he had obtained vacua as high as the derground cable about a year ago, a mica condenser, made 
ninety-four-millionth of an atmosphere in some of his ex-! by Elliot Brothers, of London, was used; the condenser was 
periments, and in one had gone as high as one one-hundred- perforated by a potential of less than 200 volts. Corre- 
and-ten-millionth. There was no reason why higher results spondence with the makers showed that higher potential 
even than these should not be obtained, as it was merely a than 100 volts was never used on condensers in England. 
question of making the pump perfectly tight and excluding That potential produced no current through three and one 
Prof. Crookes, of London, who has experimented half miles of the cable insulation on a Thonison galvano 
meter of 5.011 ohms resistance; and even 1,000 cells (of 700 
twenty-millionth of an atmosphere, and in France a distin- | volts electromotive force) gave a deflection of only 35 scale 
guished experimentalist had recorded a vacuum of one- divisions. Hence a condenser was constructed, insulated 
seventeen-millionth. | witu the exceptionally high insulating material of the cable. 
Prof. John 8. Newberry, of Columbia School of Mines, | This was found to stand the electromotive force of the 
read two papers, one on the ‘‘ Antimony Mines of Southern 1,006 cells without difficulty. This insulating material, 








moisture. 
}in this direction, has reported his highest result as one- 





| Prof. Newberry regards Utah as one of the great mineral 


Utah,” the other on “‘ Deposits of Crystalline Ores in Utah.” | essentially a mixture of beeswax and rosin, therefore, has 
the first requirement—low specific inductive capacity—in a 
high degree. Paraffine, used to adulterate the beeswax, 
prevented high insulation; this was obtained only by using 

| pure beeswax. 


| Fegions in the United States, and her mines of iron, coal, and 
| antimony, to say nothing of the precious metals, as at no 
very remote date to attract an immense influx of population. 
He has prepared maps and a geological description of the} Desiring to use a condenser, upon the secondary wire of 
iron, coal, and antimony deposits of the region south of ‘an induction coil giving a ten to fifteen inch spark, for the 
Salt Lake, which were employed in illustrating his memoirs | purpose of spectrum photography, Dr. Henry Draper sug- 
on these subjects, and are among the first accurate contribu- gested trial of one of the above condensers upon this circuit. 





ing one of the sets of strips by an almost inconceivably small | tions to the geological knowledge of a tract of country 


amount would, it was shown, diminish the flow of elec- 
tricity through the strips so warmed and alter the index. As 
little change as a fifty thousandth part of a Fahrenheit de- 
gree could be thus detected, and what was important, the 
instrument was not only far more sensitive than the thermo- 
pile, but far more prompt and very precise. 

Important applications of the new instrument in determin- 


field for mining enterprise and capital. 

The aggregate of iron in Utah he described as such as to 
throw into the shade all other known deposits in this coun- 
try. He had seen enough lying loose during his short tour 
in the southern section of that Territory to keep all the 
foundries in the United States in operation for a hundred 
ing the distribution of heat in the solar spectrum were de-| years. One of the most striking iron deposits upon whict. 
scribed in Prof. Langley’s second paper. As is well known, his eye had ever rested consisted of a group of hills, from 
in the spectrum formed by a prism the rays are unequally | 1,000 to 2,000 feet high, which were penetrated to a great 
distributed, and part of the heat is absorbed by the material | depth with parallel veins of iron ore. As one crosses the 
composing the prism, so that the distribution of heat in the | valley of which these eminences formed a local boundary, 





‘entirely the Leyden jar for charges of high potentiai. 
compact and always clean; and it has the decided advantage 


This was constructed accordingly by R. P. Manly, of Phila 


whose mineral resources entitle it to rank as a profitable delphia, and contained about 809 feet of tin plate, insulated 


by sheets of blotting paper soaked in the cable composition. 
On trial it was found to work admirably. Using the alter 
nating current of a Gramme machine upon the coil, 2,400 


‘sparks, three inches in length, were obtained from the con 


denser, with a noise resembling the fusillade of musketry. 
The potential here must be many thousands of volts; and 
the perfect action of the condenser shows the insulation to 
possess the second requirement. 

There is no doubt that this form of condenser will replace 
It is 


spectrum affords no true test of the heating power of the 
differently colored rays. 


ln the pure spectrum of the reflecting grating, on the other 


hand, the rays are so dispersed as to make it practically im- | ance of mountains of coal. 


possible, with the insiruments hitherto at command, to ex- 


actly measure their energy. For many years Dr. John W. | 
Draper has held that the alleged threefold character of the | could be drawn upon the blackboard. While the prevalent | 


solar beam as commonly taught, and supposed to be peeved | 
by the curves of heat, light, and actinic energy in the pris- 


that in case of its perforation it may be repaired by warm. 





they are identifiable from a distance of five or six miles as 


masses of metal. “The type of metal was the magnetite, | ing the composition. The perforations are filled up by the 


whose inky blackness of color gave the.range the appear- | semi-melted mass. The production of such a condenser 
seems to furnish a new and ready method for determining 


One of these hills rose to a 
| greater height than the rest, and in this the iron axis was the electromotive force of magnetic machines—a method 
disposed in strata as exactly parallel to each other as lines | more convenient than most of the methods now in use. 

| A paper on the “ Ellipticity of the Earth,” by C. 8. Peirce, 


ore in this region was magnetite, it was, nevertheless, inter- | was presented by request of the Superintendent of the Coast 


'spersed with «abundant masses of hematite; and there were Survey, and read by Prof. Langley. Prof. Peirce’s observa 


matic spectrum, was not true, the two halves of the spec- | many points where the two were intimately intermixed and | tions have extended over a series of years, and have been 


trum divided by the ray of medium wave length bemg equal | blended. As one journeyed from point to point in this re- | conducted with appliances of extreme delicacy. 
in evergy. The complete experimental demonstration of | gion the surface was found to be strewn with bowlders | his conclusions are at variance with accepted doctrines. 
Dr. Draper’s position has been made possible by the thermal | and broken masses of iron. 


balance. 

The exact conclusion of the research undertaken by him 
must, Prof. Langley said, be deferred. It was now clear, 
however, that the curves representing the distribution of 
heat and light in the spectrum were substantially coincident, 
and the statements of eminent European authorities, who 
had taken too little account of American men of science, as 
represented by such names as those of Rutherfurd and Dra- 
per, must be modified. , 

Prof. Elias Loomis, of Yale, followed with a report of his 
investigations respecting the ‘‘ causes which determine the 
progressive movement of storms,” the principal results of 
the investigation being as follows: 


(1.) The lowest latitude in which a cyclone center has been | 
| graphs taken by him, Prof. Draper said: 


formed near the West India Islands is 10°, and the lowest 
latitude in the neighborhood of Southern Asia is 6°. 
squalls and fresh gales of wind have, however, been en- 
countered directly under the equator. (2.) The ordinary 
course. of tropical burricanes is toward the west-northwest. 
In a few cases they seem to have, advanced toward a point 
a little south of west, and in a few cases their course has 
been almost exactly toward the north. (8.) Tropical hurri- 


canes are invariably. accompanied by a violent fall of rain. 
This rainfall is neyer less than 5 inches in 24 hours for a 





| 


| was soft, decomposed, and stained blood-red. Within six 


Some of 
He 
He remembered such a mass | finds, for example, that the correction hitherto made for the 
about twelve or fifteen miles south of Iron City, which was ‘attraction of elevations is without actual foundation in fact. 


| 1,000 feet long by 500 broad and 200 feet high—a vast castel- | An island in the ocean, instead of making necessary a cor 


| rection for its elevation above the general level, is without 
‘such influence as has previously been supposed on the vi- 
bration of the pendulum, and the same principle applies to 
elevations of other descriptions. 

Lieutenant-Commander Sigsbee’s gravitating trap for col- 
lecting organisms at different depths was described by Prof. 
Agassiz, who also reviewed the more important results de- 
termined by its use. It was found that to the depth of 50 
fathoms the same organisms were taken as at the surface. 
The next 50 fathoms contained the same types, but the genera 


lated crag of black magnetite. 

Anywhere one might pick up vast masses of natural lode- 
stone. The variety of structure was also surprising. Here 
was a mass as solid as cast iron; near by was a mass ,that 


to ten miles of this vast deposit of iron was an abundance 
of the best of coal to work it, so that one could stand on the 
brink of an iron hill and look down upon coal enough to 
convert tt. 

The first paper of the last day was a brief but important 





Violent | 


were less numerous. They counted 17 genera of pelagic or 
ganisms upon the immediate surface in one of these investi 
gations, but only 5 of them were brought up when the trap 
was let down to a depth of 100 fathoms. Prof. Agassiz con- 
cluded with a high compliment to the ingenuity of Com- 
mander Sigsbee, whose invention had surmounted so many 
of the difficulties connected with the study of submarine bi 
ology.. 

He believed that the bodies of pelagic organisms 
brought up from great depth where the carcasses of animals 
that had perished of age or accident upon the surface, and 


one by Prof. Henry Draper, on the ‘‘ Photographing of the 
Nebule in Orion.” After distributing copies of photo- 
The gaseous 
nebule are bodies of interest because they may be regarded 
as representing an early stage in the genesis of stellar or 
solar systems. Matter appears to exist in them in a simple 
form, as indicated by their simple spectrum of three or four 
lines. It is desirable, therefore, to ascertain what changes 
occur in the nebule, and determine, if possible, the laws 
regulating their internal movements. Drawings by hand 
have been made of some of the nebulw, and especially of the 











nebule in Orion, for upwards of 200 years. But drawings’ had slowly settled to the bottom to furnish food for its liv 
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nn hosts. It required from three to four days for a dead | escape of air. In making cores for long pipes a twisted | roborates his calculation by showing th 
| which meteoric matter’ becomes as. Aen « 


‘unicate to sink to the depth of 1,000 fathoms. 

The closing paper was by Prof. O. C. Marsh, ‘On the 
Brain and Spinal Cord of Some Extinct Reptiles.” Refer- 
ring to his previous paper on the same subject, and to the 
brain development previously enounced by him, Prof. 


Marsh called attention to the singular brain or brains of a) 


igantic reptilian of the jurassic formation which he had re- 
cently examined. This immense animal, though 30 feet in 
le ngth, possessed a brain scarcely as large as that of an ordi- 
nary dog, as judged from the capacity of the brain cavity. 
But the most remarkable feature of its nervous system was 
an immense enlargement of the spinal cord in the sacral re- 
\n, where the bone was so excavated as to form an im 
mense vaulted receptacle, several times larger than the brain 
cavity. The sacrum consisted of four vertebre, which were 
well ossified and of great solidity, and within this was con- 
tained, during the life of the animal, a posterior brain—if he 
might use the term—which was eight times as large as the 
encephalon. The point was of very curious interest, not 
only as a fact of fossil anatomy, but in respect to the physi- 
ological inferences that might be drawn from it, into which 
be did not propose to enter. It was so remarkable, indeed, 
that he took occasion to examive other examples of the same 
species before accepting it as a general fact of extensive ap- 
plication. Upon recurring to some younger specimens of 
the same gigantic saurian, he was enabled to verify the ex- 
istence of the cavity in every instance, and to prove that sa- 
cral enlargement of the cord in extinct reptilians was an ex- | 
traordinary fact. If it had appeared in a single instance, it 
must, of course, have been regarded as a phenomenon due | 
to injury or disease; but in all cases since his attention was | 
attracted to the point by this enormous creature he had | 
found the posterior cavity in extinct reptiles. 

There was nothing analogous to this sacral enlargement, 
Prof. Marsh continued, in existing vertebrates. The aurphiax ! 
had absolutely no brain—that is, no cerebral enlargement of 
the cord at the anterior extremity, but there was no enlarge- 
ment of the spinal cavity at the sacrum which answered to 
what he had observed in extinct species. He would not 
take the time of his colleagues by drawing any conclusions 
from the facts he had stated. Prof. Rood inquired if the 
sacral enlargement was in such a position as to furnish a 
point of origin for the nerves of the leg. Prof. Marsh re- 
plied that such was the case, and that the creature had very 
powerful hind legs. But the fore legs were equally strong, 
and there was no corresponding enlargement. 

SE Ree Meee 
AMERICAN INDUSTRIES.—No. 62. 
THE MANUFACTURE OF STEAM, GAS, AND WATER FITTINGS, 
TOOLS, ETC. 

The vast quantities and almost infinite variety of goods 
now required in this department, apart from the plain 
piping and other staple articles, render it especially appro- 
priate that the making of these more difficult parts should 
constitute a branch of business by itself. The manufacture 
of cocks, valves, couplings, stops, etc., covers an almost 
endless assortment of varying patterns, and these, with the 
fittings and collateral articles, require an extensive variety 
of especially contrived tools and appliances, as well as the 
most skillful workmanship. Our illustrations on the first 
page of this paper represent the more important details of 
this branch of industry, as carried on at the extensive estab- 
lishment of the Eaton, Cole & Burnham Company, at Bridge- 
port, Conn., where are made almost every description of 
steam, gas, and water goods, in cast, wrought, and malle- 
able iron, as well as in brass, copper, and the related alloys. 

The die making department is shown in one of the views | 
at the top of the page. Here are made every description of 
screw threading taps and dies, with stocks adjustable or 
otherwise; also gas pipe reamers, drills, cutters, etc. A 
considerable proportion of the work done here is in the pre- 
paration of the working apparatus necessary in the other | 
branches of the manufacture; but this is also the starting | 
point for the making of a full line of tools for the use of 
gas, water, and steam fitters. The stocks and dies made 
are adapted to cutting threads on pipe of from 14 inch to 3 
inches diameter, the dies being made either right or left, 
and fitted to work with a variety of different kinds of | 
stocks. 

The pipe cutter shown in one of the views, with engine | 
attachment, is also furnished without such attachment, and | 
of different sizes, to be used with either steam or hand | 
power. The hand machine will cut and thread pipes of 14 | 
inch to 2 inches inclusive, while the largest size machine 
will cut and thread pipes of 24¢ to 6 inches diameter. 

In the core making, which is shown in one of the sketches, 
only the most skillful hands can be employed in many of the 
specialties here produced. Cores are of sand or loam, some- 
limes also having a little straw or horse dung, and they are 
So moulded that they may be used as a part of the pattern, 
and in many cases to enable the pattern to be cast in a two 
part flask, where a three or four part one would otherwise 
be required. The core boxes used are of wood and metal, 


and for many of the goods, have to be made particularly for | 
the work; the long cores are generally strengthened by | 
Wires or rods, but they will never bear much handling, and 
‘re carefully removed from the boxes and thoroughly dried 
'n an oven for this purpose before using. When but little 
sand or loam is used in the core the latter is well burned, 
which consumes the small particles of straw, making them 


1 2 ‘ . . 
‘ore porous, in consequence of which the castings are 


gi 


sounder, because the cores thus made allow of the free | 
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straw rope is first wound around an iron bar; this is then 
covered with a mixture of loam and horse dung, which is 


| swept into cylindrical form by being revolved against the 


edge of a board, on which are cut the patterns of any in- 
terior rings or changes in size which are to be made in the 
pipe for each length of acore. This gives a straw core, 
through which the gases generated by the liquid metal may 
freely escape. In some cases, also, when the designs are 
complicated, the cores themselves are made in halves and 
placed together after being dried. 

The core making is, of course, directly dependent on the 
pattern department, but the latter, as well as the iron foun 
dry and forge shop, which are necessurily leading depart- 
ments of the business, are not shown in detail in our illus- 
trations, 

The brass foundry, which forms the center view on the 
first page, is a capacious, well lighted, and well ventilated 
building. The variety of valves, cocks, and fittings cast 
here includes almost everything known to the trade in this 


department, and yet a great proportion of the work,.though | 


only in small pieces, is such as requires the greatest care 
and skill. 

It is of prime importance in this work that the quality of 
the brass should be especially adapted to the uses for which 
the goods are designed, and in this particular the long ex- 
perience and great variety of goods made by this company 
have been of great value, It is evident, for instance, that 
for engine work, and in many of the uses for which brass is 
required in steam fittings, a much tougher article is called 
for than in cases where the pressure would be greatly lighter 
or the wear far less severe. The ordinary commercial brass 
consists of two parts by weight of copper and one of zinc, 
though the proportions vary according to the experience of 
founders and the work in hand. A small percentage of lead 
is sometimes used, and this dimiuishes the ductility and in 
creases the hardness, so that it can with greater facility be 
worked on the lathe. A tough brass for engine work is 


composed of twenty parts of copper to three of zinc and | 


three of tin; while for heavy bearings a brass is made of 
thirty-two parts of copper to one of zinc and five of tin. 
Zinc, which is a good deal cheaper than the other elements, 
melts more quickly, and, if care be not taken, will burn off 
more or less before the metal is ready to pour. 

The different components of the alloy which it is proposed 


| to make are put together by weight in the crucibles, the fur- 


naces in which the latter are placed are shown in the center. 


| At the sides are the workmen preparing the moulds, and 
between them and the furnaces are the flasks containing the 


moulds into which the melted metal is to be poured. The 


| most of the copper used comes from the Lake Superior re- 


gion, which furnishes the best quality, and many of the 
alloys made here have stood the test of the severest use in 
proof of their adaptation to the purposes designed. 

The brass finishing room, shown in one of the views, is 
fitted up with a great variety of improved machinery. There 
is a great deal of lathe work here, and there are many ma- 
chines especially adapted for rapid finishing on goods of 
which the company make large quantities. 
and gauge cocks are fitted up, and the different styles of 
lubricators, valves, bibbs, nozzles, and couplings put to- 
gether. The cutting of V-shaped and square screw threads 
and threads of varying pitch is also done here, and the as- 
sortment of tools with which the shop is provided for this 
purpose is so large that any demand for an article in com- 


|/mon use can immediately be filled, if, indeed, it be not 


already made up in stock. 

The iron valve and fitting room shown in the view at the 
bottom of the page illustrates the department in which the 
finishing work on all iron goods is performed. Here the 
double and single section radiators are set up, and the ma 
chive work generally is completed on all goods in either 
malleable, cast, or wrought iron. 

In hydraulic and double extra strong pipe, in wrought 
iron pipes of many sizes, and in boiler flues, etc., the work 


| done in this establishment covers every variety of goods in 
| which thoroughly good workmanship, a high degree of skill, 


and the best of materials are indispensable requisites. A 
bare enumeration of the different articles produced makes an 
extended catalogue. It includes everything required by the 
gas-fitter—pipe tongs, vises, and proving pumps, fixtures and 
fittings; in the goods for steam work are patterns of feed- 
water heaters, gauges, steam traps, oil cups, and lubricators; 
in plumbers’ tools and materials are the modern beating ap- 
pliances, traps, water fixtures, etc., plain and plated; besides 
hose couplings, caps, pipes, and nozzles for fire department, 
mill, and factory use. It would, of course, be impossible 
that so extensive a line of goods could be produced except } 


| in an establishment which had grown into the business by 


the natural enlargement of its trade, but the company have 
kept pace with the growing demands by successive enlarge- 
ments of the works at Bridgeport through many years, until 
now they have one of the largest and most completely fitted 
up factories in this line of industry in the world. 

The New York office and warebouse of the company is 

at No. 58 John street. 
et 
The Atmosphere of Celest al Bodies. 

M. José J. Landeur communicates an interesting paper 
to Les Mondes on the atmosphere of celestial bodies. Whereas 
previous investigations have given about 250 miles as the 
furthest result for the height of the earth’s atmosphere, M. 
Landeur places it at not less than 22,000 miles. He cor-! 


~m, 


Here the gauges 


| James Coart, of Harrisburg, Pa. 
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the height at 
int on approach: 
ing the earth is far beyond the distance heretofore assigned 
to it, and therefore there must be an atmosphere at that 
greater distance to produce the incandesbence. He also 
accounts for the spectrum of the aurora Lorealis, showing 
a marked coincidence with that of the zodiacal light by the 
theory that since the earth travels in the zodiacal nebulosity 
from September to May, the rarefied atmosphere beyond 
the earth’s heavy envelope of air must absorb some of the 
constituent elements of the zodiacal nebulosity, and thus 
these elements make their presence apparent in the spec. 
trum of the aurora, which phenomenon occurs in this rare- 
fied outer envelope 

M. Landeur believes also that the difference between the 
observed acceleration of the moon's mean movement and that 
obtained by caleulation on any of the previously advanced 
hypotheses, which is very marked, may be wholly ex- 
plained by the resistance of this nebulosity in the moon's 
movement. 

— ——<+ 6 oe 
The Sense of Colors, 

At the recent meeting of the French Association for the 
Advancement of Science, M. Charpentier, of Nancy, read 
a paper in which he propounded the somewhat novel theory 


| that the sense of light and that of colors are independent. 


Since white light is the sum total of the various colors, it 
has been commonly thought that the sensation of white 
light was simply the sum total of the sensations of its con- 
stituent colors. On the ground that the sensitiveress of the 
eye for white light may be increased—as, for instance, by 
the previous absence of all light—without the sensitiveness 
for color being increased, he urges that there is a color-sense 
as distinct from that of light as is the sense of touch from 


the sense of heat. 
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Correspondence, 





Shower of Angular Hatistones, 
To the Editor of the Scientific American : 

On the 1st of December, 1878, at 0:30 P.M., a remarkable 
hailstorm passed over Thymbra Farm, on the Plains of 
Troy, Asia Minor. A. gale was blowing at the time from 
the southward, when a sudden massing of dark clouds fly- 





ing in various concentric directions was observed. As the 
clouds passed over the farm there was a heavy discharge of 
hailstones, for the space of about five minutes, whieh whit 
ened the ground with an icy covering. The hailstones 
were above the average size. The remarkable feature, how- 
ever, was the extraordinary shapes these stones presented, 
some of which were round or irregular with angular pro 
jections, others flattened with but two of these points. 
The stones were whiter 
To account for 


Shapeless masses of ice also fell. 
at the core than on the external portion, 
this phenomenon, it may be suggested that the upper por- 
tion of the cloud was suddenly converted to snow, which, 
falling and gyrating in the lower, formed the nucleus around 
which the vapor was condensed and frozen; while a rotatory 
motion gave the round form to the body, or added to the 
spherical nucleus of the snow, the angular portions of the 
crystals increased in size. The delicate arrangement of the 
original hexagonal crystals of the snow was destroyed, 
which explains the various shapes and irregular number of 
angles in the hailstones. The drawing is made from a 
sketch taken at the time, which represents the natural size 
of the hailstones. Violent guests of wind, but no electrical 
discharge, accompanied the fall. FRANK CALVERT, 
U. 8. C. A., Dardanelles. 





MECHANICAL INVENTIONS, 


An improved coffee pulper and separator has been pat- 
ented by Mr. Edwin L. Henington, of Santaren, Para, 
Brazil. The object of this invention is to furnish simple 
and convenient machines for expeditiously removing and 
separating the pulp from the berries or kernels of the coffee 
fruit. 

An improved car coupling has been patented by Mr. 
This invention consists 
in improved means for supporting the coupling devices of 
a car, and in combining the parts that do the coupling with 


|and uncoupling from the link. 


Mr. Franklin H. Lummus, of Brooklyn, N. Y., has pat- 
ented a cotton condenser, which may discharge the dirt ac- 
cumulated in the pocket provided for it by being raised out 
at the bottom. 

Mr. William Tucker, of East Toledo, Ohio, has patented 
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an improvement iu that form of coupling in which the 
bumper is formed with a hooked head and provided with 
a hinged jaw that engages with the hooked head of the ad- 
joining car. 

An improved tool for cutting plate iron bas been patented 
by Mr. William T. Bennett, of Petersburg, Ill. This inven- 
tion is more particularly intended for cutting pieces from 
steam beilers in order to insert patches, but it may be used 
for various other purposes. It consists in a cutting blade 
and a handle or lever and its fulcrum, and the combination 
and arrangement thereof with relation to each other, so that 
by operating the haze the blade will cut or saw the metal. 


Quien 
- 





NEW MACHINE FOR WASHING BOTTLES. 
The engraving shows a simple machine for washing bot- 
tles, lamp chimneys, tumblers, and other similar vessels. It 
consists of a shaft revolved by a small water whecl pro- 
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the cattle interest, and would mean as well better and cheap- 
er meat both in this country and in Europe. Of the cattle 
that live, many, by reason of starvation and cruelties in- 
flicted while in transit, and after, lose nearly a hundred 
pounds weight from the sweetest and best part of the meat, 
and come out of the cars full of fever, or with bruises, 
sores, and ulcers, and these, together with smaller animals, 
to which the loss and suffering are proportionately great, 
are all sold in our market for food. 

If there were no other side to this question thar that 
which pertains to the ‘‘ profit and loss account” of the busi- 
ness ledger, we might be content to leave the subject here, 
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age was saved to each head of cattle, and the condition of 
the meat materially improved. The following is a moderate 
estimate of saving to the shipper with eight feeding and wa 
tering stations between St. Louis and New York: 


Allowing 16 cattle to each car, and a saving in shrinkage of 50 Ib. 
ead, or 800 lb. per car. worth 8 ya ig Ib., we have a 

to the shipper on each car Bd Bn ddke Mencinns 
—— of feeding watering at 20 cents per head at each 





$64-00 


Net saving to the shipper on each car load............ ......... $38.40 

By official reports there were received and shipped at the 
two cities of St. Louis and Chicago alone, during the year 
1879, 14,024,172 head of live stock, and the aduption and 


letting those whose economical interests are involved dis- | use of these devices would save millions of dollars annually 


cover the remedy. Such, however, is not the case, for it 


to this industry, and at the small charge of five cents per 


has become well settled through our Boards of Health at | head for the devices which effect this large saving, would 


the commercial centers, societies of social science, and vet- 
erinary experts, that a large portion of the meats offered 


pelled by a jet of wa‘er from the faucet on the water pipe. for sale in our markets is diseased and unfit for consumn- 


The brush, which is inserted in the bottle 
or other vessel to be cleaned, may be of any 
suitable size or form; the illustration shows 
three wire arms springing outwardly and car- 
rying chains which are thrown against the 
inner surface of the vessel by centrifugal 
force. 

These chains loosen any adhering matter 
and agitate the soap and water so that the 
bottle is rapidly and thoroughly cleansed. 

This invention was recently patented by 
Mr. M. Cody, of Boston, Mass. 
ete 

Bieaching Gutta Percha. 

Dissolve the gutta percha in twenty times 
its weight of boiling benzole, add to the solu- 
tion plaster of very good quality, and agitate 
the mixture from time to time. By reposing 
for two days the plaster is deposited and car- 
ries down with it all the impurities of the 
gutta percha insoluble in beuzole. The clear 
liquid decanted is introduced by small por- 
tions at a time into twice its volume of alco- 
hol of 90 per cent, agitating continually. During this opera- 
tion the gutta percha is precipitated in the state of a pasty 
mass, perfectly white. The desiccation of the gutta per- 
cha thus pnrified requires several weeks’ exposure to the air, 
but may be accelerated by trituration in a mortar, which 
liberate mcistures which it tends to retain,—Joupnal de 
Pharmacy. 


IMPROVEMENT IN FEEDING AND WATERING LIVE 
STOCK ON CARS. 

The cruel and barbarous treatment to which animals in 
transit from the West to Eastern markets are frequently 
subjected is an old and long-standing abuse. It bas been 
clearly stated and denounced for years as shameful, inhu- 
man, and uneconomical, but up to the present time there 
has been no substantial improvement in the means and 
methods provided over those of twenty years ago, when the 
business was begun. 

So important has this question become that the American 
Humane Association has offered a premium of $5,000 for 
the best device for, and most practicable improvement in, 
cattle cars. 

From the best information at hand the estimated loss on 
cattle in transit equals 6 per cent, and about 9 per cent on 
sheep and swine, the greater portion of which loss is charge- 
able to improper treatment en route. The saving of one half 
of this percentage would amount to an enormous profit to 
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MACHINE FOR WASHING BOTTLES. 


tion, which condition is very largely attributable to the im- 
proper and unnatural treatment of live stock during the 
time of shipment from the West to the East. We can, 
therefore, only hope for healthy meats for consumption, as 
a general rule, when live stock are cared for in transit as 
they should be. 

From these facts it appears that cruelty to animals in 
transportation avenges itself upon the consumer, and that 
we shall never be secure against disease from eating poi- 
sonous meats until] animals are properly fed and watered 
and thus brought in good health to the shambles. This can 
readily be done without materially adding to the expense of 
transportation, and with increased profit to all concerned, by 
adopting the cheap, effectual, and practical method shown 
in the engraving, which are devices recently perfected by 
Mr. A. D. Tingley, of this city, and are now owned by the 
Union Live Stock Feeding Company, of 27 Union Square, 
and are indorsed by the ‘‘ Farmers’ Club” and Mr, Henry 
Bergh, of this city. The Feeding Company are negotiating 
with the trunk railroad lines of this country for the early 
erection and operation of these feediug stations. 

There is, therefore, an urgent need for the introduction of 
some plan by which the needless suffering of these dumb 
creatures in transit may be lessened. It has been fully de- 
monstrated by actual tests that, by feeding and watering live 
stock regularly every twelve hours between St. Louis or 
Chicago and New York, 50 pounds and upward in shrink- 








bring the Union Live Stock Company an annual net income 
of over $700,020, besides the great beneficial results to beef 
consumers. Itis a simple device for feeding and water- 
ing, entirely separate from the cars, and is 
erected about twelve hours’ run apart, at 
suitable stopping places along the track on 
both sides of the car. Its construction and 
use will appear from the following descrip- 
tion, reference being had to letters in the 
engraving. 
A represents a series of feed boxes, with 
handles which slide back and forth in socket, 
B, and allow the feed boxes to be pushed in 
and out of the car as desired. The sockets 
or supports, B, of the feed boxes (through 
which the handles slide) slide sideways on 
the rods, C, giving a lateral movement to the 
feed. boxes to avoid posts and braces when 
the boxes are pushed into the car. Dis a 
joint or hinge in the upright posts, which 
gives a slight rocking motion to the hori- 
zontal part of the framework, allowing 
the feed boxes to be slightly raised or 
lowered. E is the main water pipe, and F 
represents small leaders from the main water 
pipe to each separate feed box. It is de- 
signed to build a row of these on both sides of the track, 
and thus get at the heads of the stock, wherever they are. 
The only alteration required to be made in the stock cars 
now in use is to loosen one board on each side of the car, 
head high, and support it on hinges and hooks, so that it 
may, by lowering, provide an opening for the feed boxes. 

This arrangement not only provides in a simple and inex- 
pensive manner for the comfort uf the stock, but permits of 
their transportation with greater dispatch, since it avoids the 
labor and delay of unloading. 

SF eee aT 
Unfit for Human Food. 

At the regular session of the Health Board yesterday, Dr. 
Ewing, executive officer of the Night Medical Service, re- 
ported that during the month of October thirty-eight per- 
sons had been treated by twenty-five physicians. Assistant 
Sanitary Superintendent Dr. Janes informs the Commis- 
sioners that on the 11th inst. he visited two slaughter houses 
on First avenue and seized several quarters of beef which 
was unfit to eat. In closing his communication Dr. Janes 
stated that he understood that the cattle were weak and sickly 
before being killed, and that the butchers were in the habit 
of selling the meat to Bologna sausage makers for two or 
three cents a pound. A committee of the leading cattle 
slaughterers in this city asked the Board to appoint a veteri- 
nary surgeon as an inspector of cattle and slaughter houses. 
—New York Daily Herald, Nov. 17. 
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LIVE STOCK FEEDING AND WATERING APPARATUS FOR RAILWAY CARS, 
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BORN BLIND AND DEAF. 
BY DANIEL C. BEARD. 

Australia seems to be a spot set aside by nature for experi- 
ments in curious forms of animal life. By some means, in 
the far distant past, a representative «¢ that singular order, 
tbe marsupials, reached North America, where it is still to 
be found in abundance, a source of wonder to the ignorant 
and a puzzle to men of science. It was not until 1848 that 
the mysteries and fables shrouding the birth of this animal 
were swept away by Bachman and some of his friends, who, 
by diligent work and patient experiment, set aside forever 
the W ild theories of such men as Valentine, Marcyrave, Piso, 
Beverly, Pennant, and others, 
who held that the young of- pb 
this creature grow upon the 
mamme as the fruit doesupon 
a stalk! 

The Didelphis virginianus, 
in other words, the common 
opossum, is described by sci- 
entists as follows: ‘‘ Head 
long and conical, muzzle 
pointed, ears large and mem- 
branous, rounded, and al- 
most naked, tongue aculea- 
ted, internal toe of hind foot 
opposable to fingers,” ete. 
Equally good and far less 

technical is the description 
given by a small street Arab 
as he gazed at one of these 
animals in the writer’s pos- 
session: ‘‘Oh, looky, Billy,” 
said he, ‘‘see that big rat; 
hit’s got a pig’s head, a coon’s 
body, monkey’s feet, and a 
rat’s tail.” The accuracy of 
the last description may be 
tested by reference to the accompanying engraving show- | 
ing the parts in detail. 

According to ‘‘ Wood,” fifteen days elapse, and the | 
young opossum comes into this world, a diminutive, help- 
less babe, weighing not more than three or four grains, blind, 
naked, and deaf. It cannot even open its mouth, its jaws , 
being sealed together, a small orifice only left at the muz- | 
zle, through which it receives its nourishment. One would | 
think it was ill adapted to buffet with the rough world, | 
but Nature, ever kind to her creatures, has ready prepared | 
a soft cradle for its reception, where it is placed by its | 
mother. The opossum, like its cousin the kangaroo, is a| 
pouched animal; within the pouch are the mamme; to one | 
of these the young opossum fastens itself almost immediate- 
ly after being placed in the pouch. The growth of this | 





OPOSSUM.- 





1 Bottom of hind foot.—®. Top of hind foot.—8. Top of fore foot.-—4, Side and front of snout.—5. Eye.--6. Ear.—7. Prehensile 
tail. 
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babe is surprisingly rapid, increasing from three and three- | said that these animals are readily domesticated, soon be 
quarter grains to thirty grains in a week. In four weeks’ | coming very tame and gentle, which is probably true, But 
time its funny head may be seen cautiously peering out at | the one I have, possibly through disappointment at the loss 
the great wide world; and at the end of the fifth week the | of her family, has a very ugly temper. She occupies the 
little fellow is able to leave its snug quarters and venture | house for merly the home of the pygmy musk deer, an illus- 
out. Not being over-confident of its ability to take care of | tration and description of which was published in this paper 
itself it grasps with its. prebensile tail the tail of its mother. | in April, 1879. Whenever I approach the house she retreats 

Next to the rabbit the Virginia opossum is one of the most | to the furthermost corner, and there, with distended jaws, 
prolific of animals, often appearing with a dozen or more in | defies further molestation. 
its pouch, while other older ones cluster upon its back, . —» +2 
firmly anchored there by their tails. Removal of Grease Spots. 

You have but to spend a short time upon some Soutbern , Fatty oils have a greater surface tension than oi! of tur- 

pentine, benzole, or ether 
Hence, if a grease spot on a 
piece of cloth -be moistened 
on the reverse side with one 
of these solvents, the tension 
on the greasy side is larger, 
and therefore the mixture of 
benzolé and fat or grease will 
tend to move towards the 
main grease spot. If we were 
to moisten the center of this 
spot with benzole, we should 
not remove it, but drive the 
grease upon the clean portion 
ofthe cloth. It is, therefore, 
necessary to distribute the 
benzole first over a circle sur- 
rounding the grease spot, to 
approach the latter gradually, 
at the same time having blot 
ting paper in contact with the 
spot to absorb the fat imme 
diately 

Another method, namely, 
to apply a bot iron on one 
side, while blotting paper is 
plantation to learn the charms of a 'possum hunt, and if | applied to the other, depends upon the fact that the surface 
you can overcome your scruples enough to taste the meat tension of a substance diminishes with a rise of tempera- 
after it is prepared by one of the sable huntsmen, you will ture. If, therefore, the temperature at different portions or 
pronounce it good. sides of the cloth is different, the fat acquires a tendency to 

Though this marsupial sometimes makes raids upon hens’ | move from the hotter parts towards the cooler.—TZhe Phar 
nests, and occasionally upon the hens themselves, the good | macist. 
it accomplishes in exterminating other more mischievous 
animals doubly repays for a few stolen eggs and an occa- 
sional chicken. One that Buchman kept in a stable chased 
or devoured every rat upon the place. 

Through the kindness of my friend Mr. John Walker, of 
Flushing, I secured a large female opossum from Charles- 
ton, 8. C. When caught she had three young ones in her 
pouch, but when the Charleston steamer arrived at this port 
I was disappointed to find the young ones missing. It is 
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Chicago's Manufacturing Industries. 

The recent census of the manufacturing industries of 
Chicago discloses evidence of a phenomenal rate of pro- 
gress during the last ten years. The footings show 3,752 
establishments, $80,692,102 capital, 113,507 persons em 
ployed, $37,615,381 wages paid, and $258,405,695 in value 
of the articles manufactured. This is nearly three times 
the annual product in 1870. The leading industry is meat 
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packing: 72 establis:ments, with $8,464,000 capital, employ 


12,891 persons, and put up $81,570,000 in value of meats. 


including the Bessemer Steel Works, the values for which | safety valve on the main for the same purposes as the plain- | 
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are merged in a general item. The manufacture of clothing ! tiff’s relief valve; but his valve was held © y dead weights, 


foots up $17,423,607; sash, doors, etc., $8,981,281; bri 

and railroad stock, $8,030,398; furniture, $7,188,278; tan- 

ning and currying, $5,637,000; alcohol and rectifying, 

$5,024,220; lard oil, $6,508,800. 
+--+ 

DECISIONS RELATING TO PATENTS. 
United States Circult Court —District of Vermont. 
VERGENNES MACHINE COMPANY. 


HOLLY ¢8 

Wheeler, J.: 

1. The meaning of the claims in a patent is to be derived 
from the specification. 

2. Two devices are substantially the same in the sense of 
the law of patents when they perform the same functions in 
substantially the same -way to accomplish the same result, 
and, except when form is of the essence of the invention, it 
should not be regarded in the question of infringement. 

8. In determining the matter of infringement attention 
should be paid to such portions as really do the work, so as 
not to give undue importance to parts used only as a con- 
venient mode of coustruction. 

4 The patentee is entitled to the exclusive use of the 
whole of his patented inveution, and if it is of a combination 
of numerous parts, including in it other new and useful com- 
binations of less of the parts, he seems to be entitled to the 
exclusive use of these lesser combinations, as well as to the 
exclusive use of the whole. 

This suit is brought upon reissued letters patent, No. 5,182, 
dated November 5, 1872, for a new system of waterworks 
for supplying cities and towns with water, and original let- 
ters patent, No. 94,747, dated September 14, 1869, for a new 
safety valve for street water pipes, both granted to the plain- 
tiff. The defenses are that the plaintiff is not the original 
and first inventor of the inventions described in the patents, 
and that the defendants do not infringe. The cause was 
heard at last term on pleadings, proofs, and arguments of 
counsel. 

Before the plaintiff's invention water to supply cities and 


towns was, when the supply was located high enough, | 


drawn into a reservoir, and from thence into a main pipe, 
from which others ramified through all parts of the city or 
town and into dwellings and other places to spigots, from 
which it could be drawn as wanted for use. In Jevel places, 
where there was stiJl an elevation for a reservoir, it was 
forced by pumps into © reservoir, and when there was no 


dges | while the plaintiff's is steadied by a dash pot. None of 


| these things show that the plaintiff was not the original and 


first iaventor of the inventions described in both patents. 
This is in accordance with the decision of Drummond and 
| Gresham, J. J., in Holly vs. Union City (14 O. G., 5), so far 
'as that decision goes, which only involves the reissued 
patent. This suit rests upon the first claim to that patent, 
| which is for— 
| ‘The above-described method of supplying a city with 
water—that is to say, by pumping directly into the water 
mains when the apparatus for that purpose is supplied with 
contrivances by which the pressure within those mains may 
be preserved in a great degree uniform, sufficiently so for 
practical purposes, or increased or diminished at pleasure, 
substantially as and for the purpose above shown.” 

It is objected that this claim does not specify any devices 
constituting the system mentioned, and that it is too indefi- 
nite to furnish a foundation for a claim for infringement; 

| but this objection cannot prevail. The patent is to be read 
| altogether for the purpose of ascertaining the meaning of 
the whole and of every part. Consequently the specification 
‘may be referred to for ascertaining the meaning of the claims. 
(Bates vs. Coe, 15 O. G., 337; Brooks vs. Fish, 15 Haw., 215.) 

The specification describes pumping apparatus which the 
increase of pressure in the mains will slacken and decrease 
will hasten. It describes mains connected with an air cham- 
ber and a relief valve for easing the shock of sudden and 
continued pressure, and mains from which the water is drawn 
as wanted, or closed mains, operating by pumping the water 
directly into the mains without a reservoir or stand-pipe. 
The claim of the system as and for the purposes above shown 
is a claim fcr this combination of these various contrivances, 

| operating together in this manner for this purpose. It is for 
these devices so combined and arranged, and not for any 
abstract principle or method apart from the devices them- 
iselves. The claim appears to be valid when so construed. 
| (Holly vs. Union City, 14 O. G., 5.) 


| increase of pressure in the mains will lessen the amount of 
| water being pumped into them by forcing the water against 
a piston, the motion of which, operating through complicated 
devices, shuts off the motive power and slackens the pumps. 
This is the pumping apparatus supplied with contrivances 
by which the pressure within the mains may be preserved in 


were connected by the main with the reservoir the pressure 
in them would be regulated by the pressure from the reser- 
The iron and steel manufactures reach about $25,000,000. | voir, and would not in any manner regulate the quantity of construction. 
The rolling mill products are valued at $15,673,624, not ‘pumped according to their requirements. Birkinbine had a 


The plaintiff's pumping apparatus is arranged so that the 
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paid to such portions as really do the work, so as not to give 
undue importance to parts used only as a convenient mode 
(Machine Co. vs. Murphy, 97 U. 8., 120.) 

Here the pressure in the mains does the work of lessening 
‘the fow. In the plaintiff's machine it does it ‘by pressing 





‘against a valve and slackening the machinery propelling the 

water. In the defendants’ machine it does it by pressing 
against a valve and lessening the effect of the machinery 
upon the water. The means are the same, the result the 
same, and the mode is different only in form. (Foster os. 
Moore, 1 Curtis’ C. C., 279.) If this was not so, the arrange- 
ment of the mains, air chamber, relief valve, and pipes was 
new, and a material part of the invention, which would be 
covered and included in this claim of the patent, and which 
the defendants would have no right to take and use in con- 
nection with Flanders’ invention. (Sellers vs, Dickinson, 6 
E. L. and Eq., 544, 5 Exch., 312; Lister vs. Leather, 8 Fil. 
and Backb., 1,004.) 

Flanders’ pumping apparatus is the equivalent of the plain- 
tiff’s in making up a system of waterworks with these other 
parts, although it may not be the same thing for other pur- 
poses. The question now is not whether they are the equiva- 
lents of each other for all purposes, but is whether they are 
for this purpose. 

In Sellers vs. Dickinson the patent was for machinery, con- 
sisting, among other things, of a clutch box operating auto- 
matically to cut off the power from a loom whenever the 
shuttle became entangled, combined with other mechanical 
contrivances through which the momentum of the sley was 
made to move a brake against the flywheel to take up the 
momentum of the parts and prevent sudden shock from the 
stoppage. The clutch box was old, but its combination with 
the brake was new. Thre defendant’s contrivance for accom- 
plishing the same object, and for which he had obtained a 
patent, dispensed with a clutch box and had different con- 
trivances from the plaintiff's for applying the momentum of 
the sley to the brake. It was argued that the patent was for 
a combination, and that there could be no infringement un- 
less the whole combination of the same elements was used. 
This argument was overruled, Pollock, C. B., saying that if 
a portion of a patent for a new arrangement of machinery is 
in itself new and useful, and another person, for the purpose 
of producing the same effect, uses that portion of the arrange- 
ment and substitutes for the other matters combined with it 
another mechanical equivalent, that would be an infringe 

ment, and the plaintiff there had judgment. The defendants 
here use the pressure in the mains for the same purpose that 
| the plaintiff does, and thereby complete the arrangement of 
| the plaintiff's patent, the same as the defendant there used 
the momentum of the sley for the same purpose that the 








| 
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such elevation it was forced into a stand-pipe of the neces- a great degree uniform which is mentioned in this first claim, | plaintiff there did, thereby completing the combination of 


sary size and height or into mains connecting with such a 
stand pipe, and the pressure of the water in the reservoirs 
or stand-pipes would regulate the flow te the spigots and 
hydrants. 
gularity in the amount drawn at the spigots and hydrants 
would not admit of a uniform supply to the mains, and if 
pumps were employed for furnishing such a supply the in- 
compressibility of water is such that when the drawing 
ceased the pipes would burst or the pumps or machinery be 
broken. 

The plaintiff's inventions obviated these difficulties by 
providing pumping machinery which increasing pressure of 
water in the mains would slacken and decreasing pressure 
would hasten, aud guarding against sudden shocks from the 
quick closing of hydrants by the use of an air chamber con- 
necting with the mains, and preventing the danger of con- 
tinued pressure from that source while the machinery was 
slackening by a peculiariy arranged relief valve applied to 
the mains, so that the water could be pumped directly into 
the mains and drawn therefrom by the spigots and bydrants 
at pleasure with safety to the works without any stand. pipe 
or reservoir. None of the systems set up as anticipations 
had these contrivances combined in this manner. 

The London waterworks, constracted by Peter Maurice in 
1582, as described by Thomas Ewbank in “ Hydraulics and 
Mechanics;” the system of waterworks described in the Eng- 
lish patent to Joseph Bramah, dated October 31, 1812; and 
the London bridge waterworks, described by William 
Mathews in ‘‘Hydraulia, 1835,” had pumps forcing water 
directly into mains to be carried to inhabitants; but neither 
of them had any contrivances for slackening the quantity 
forced as any pressure increased from diminishing the quan- 
tity drawn, as described; neither does it appear from the de- 
scriptions given but that the water flowed through by a con- 
stant flow, and was caught as wanted for use. Birkinbine’s 
systera at the State Lunatic Hospital at Harrisburg, Penn- 
sylvania, bad connection with a reservoir at the top of the 
building. Lainsley’s system at Burlington, Vermont, had 
connection with a reservoir above the city. Birkinbine had no 
means for regulating the quantity pumped by the severity of 
the pressure in the mains, and Linsley had none for lessen- 
ing the quantity as the pressure increased. His system was 
nearer Jike the plaintiff's than any other was, but his lacked 
some of the essential features of the plaintiff's. His had 
means for slackening the pumping machinery when the 
pressure in the mains decreased, to prevent the machinery 
from running away if the pressure should be removed by 
burs'ing or other casualty ; but this is quite different from reg- 
ulating the supply according to the pressure. He had pipes 


leading each way from the main carrying the water up to 
the reservoir, and as to those pipes the water was pumped 
directly into them without going to the reservoir; but as they 


Where it had to be supplied by pumps the irre- | 


and that part of the patented invention covered by this claim 
is the combination of this apparatus with the mains, the air 
chamber, the relief valve, the pipes, and the spigots. 

The answer and the evidence show that the defendants 
‘have put in waterworks for cities and towns, or participated 

in putting them in, which have the pumping apparatus de- 

| scribed in letters patent No. 154,468, dated August 25, 1864, 
issued to John P. Flanders, one of the defendants, for an 
‘improvement in pumps, stated in the specification to relate 
| more particularly to pumping engines adapted to the delivery 
of large volumes of water, as in town or city supply where 
| no stand-pipe or reservoir is employed, and in the description 
referring ouly to such engines as pump directly into the 
mains. In this pumping apparatus the increasing pressure 
of the water in the mains decreases the amount of water 
pumped in by acting upon a valve, which opens and closes 
a duct leading from one end of the pump cylinder to the 
other around past the piston, so that when the pressure opens | 
the valve the water is pumped from one side of the piston to | 
the other and not forced along, and when the pressure is 
‘diminished by the opening of the spigots and drawing water 
the valve closes and the water is forced along again to take the 
place of that drawn off. This isa pumping apparatus sup- 
plied with contrivances by which the pressure within the 
mains may be preserved in a great degree uniform, as men. 
| tioned in this claim of this original patent of the plainiiff. 
The combination and arrangement are the same in defen- 
dants’ works as in the plaintiff’s, unless there is a substantial 
| difference in these pumping engines, and the rest of the com- 
bination is the same, whether there is a difference here or 
| not. 

Two questions arise here: One is whethgr these pumping 
engines are substantially the same in this arrangement, and 
the other is whether the rest of the arrangement is a part of 
the plaintiff's patented invention if they are not. If they 
are, the defendants have taken the whole of the invention 
covered by this claim. If they are not, and the rest of the 
‘combination without them is covered by the patent, then the 
defendants have taken so much of the patented invention. 
In this matter of regulating the flow of water in such pipes 
according to the wants of consumers, without the aid of the 
force of gravitation furnished by reservoirs and stand. 
pipes, the plaintiff precedes Flanders and has produced some- 
thing which underlies all that Flanders has produced, and if 
it includes what Flanders has produced, he has a monopoly 
of it. (Railway Oo. vs. Sayles, 97 U. 8., 554.) And these 
pumping machines are substantially the same in the sense 
of the law of patents when they perform the same function 
| in substantially the same way to accomplish the same result, 
,; and except where form is of the essence of the invention it 
|should not be regarded in questions of this kind, and it is 


| 





that patent. These views do not differ from the decision in 
Prouty vs. Ruggles (16 Pet., 336) and like cases, where it is 
held that a patent for a combination of several parts to ac- 
complish a part is not infringed by a combination of less of 
the same parts alone, or with other substantially different, 
to produce the same result. That case was put expressly 
upon the ground that neither any of the parts nor any por- 
tion of the combination less than the whole was new. 

The patentee is entitled to the exclusive use of the whole 
of his patented invention, and if it is of a combination of 
numerous parts, including in it other new and useful combi- 
nations of less of the parts, he seems to be entitled to the ex- 
clusive use of these lesser combinations, as well as to the 
exclusive use of the whole. (Sharp vs. Tifft, 17 VU. G., 
1,282.) 

The pumping apparatus of Flanders may be an improve- 
ment upon that of the plaintiff, and properly patentable as 
such, so as to entitle him to the exclusive use of those par- 
ticular devices, but that would give him no right to use his 
devices to infringe the plaintiff’s patent with, although this 
fact may be of importance in determining the amount of 
profits or damages due to such infringement. 

The other patent is for a dash-pot combined with a safety 
valve upon water pipes subjected to great pressure, to steady 
the motions of the valve in opening and closing. The dash- 
pot is an old and wel] known contrivance for steadying mo- 
tion, but it had never been combined with such valves before. 
The defendants use a dash-pot in the same combination, but 
they claim they do not infringe because their dash-pot is dif- 
ferent from the plaintiff's. The plaintiff's is closed at the 
top and receives water, in which the loose piston works, at 
the bottom from the main on which it is placed. The de 
fendants’ is open at the top and receives water there, and is 
closed at the bottom. Their operation in steadying motion 
is alike. The pressure of the water in the main may com- 
municate-some motion to the piston in the plaintiff's dash- 
pot which it cannot do to that of the defendants’; but that 
is not noticed in the patent. The dash-pots each accomplish 
the same result by the same means in su bstantialiy the same 
way. The combination is the same, and the use of theirs by 
the defendants infringes the patent of the plaintiff’s. (Ma- 
chine Company vs. Murphy, 97 U. 8., 120.) 

It has been urged in argument that the defendants only 
make and sell the Flanders pump, and that they do not in. 
fringe the plaintiff’s patents, although their purchasers may 
have infringed by putting them into systems of waterworks. 
If all they did was to make and sell these pumps merely, 


| Probably they would not infringe by that alone; but the 
| answer and proofs go beyond this. 


Flanders, in his testi- 
mony as to what works they have put up, does not limit 
what they did to making and selling the pumps merely. The 





not of the essence of this invention. Attention should be 





effect of the whole clearly is, they participated and concurred 
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jn putting in the whole by furnishing the pumps for that 
purpose, and thisis sufficient to make them liable as infring- 
ers. (Bowker 08. Dows, 15 O. G., 510.) 

Let a decree be entered that the first claim of the reissued 
and the other patent are valid; that the defendants 


patent : 
nfringed both, and for an injunction and an account, 


have i 
with costs. 





U. 8. Cireuit Court—Northern District of Hlinois, 

THE NATIONAL CAR BRAKE SHOE COMPANY 08. THE LAKE 
SHORE AND MICHIGAN SOUTHERN RAILWAY COMPANY. 
SAME 08, THE ILLINOIS CENTRAL RAILROAD COMPANY. 


__pATENT SHOE FOR CAR BRAKES. PATENT OF OCTO- 
BER 6, 1863. 

Drummond, J.: 

1. Effect must be given to the whole of the description 
contained in the specification and drawings of a patent. 
Hence, if it can be ascertained that a patentee intended to 
divide his invention into two parts, and to describe and claim 
them as separate improvements, the patent must be construed 
according to his intention, so as to give full effect to each 
part of the invention. 

9 Where a patent claims, first, a combination of two parts 
so arranged that one can have a “lateral rocking motion ” 
on the other, and, secondly, a combination of the same parts 
with two additional elements, ‘‘ the whole being consi. ucted 
and arranged substantially as specified,” but not in terms 
referring to the rocking motion, the second claim is in- 
fringed by the use of its combination of mechanism, 
although the arrangement is such as not to permit any rock- 
ing motion. 

Patent sustained. 
The Cracking of Paint. 


What is the cause of paint cracking? You may ask a 
dozen painters that question, and each will have a different 
answer. One will say, it has got too much oil in it; another, 
there is too much japan in it; again not enough oil in it; 
others, that your paint dries too quick; and so we might go 
on and fill pages with the answers that you would receive 
from different painters, for each wil] have a different answer. 
The general conclusion of observant painters is that the 
cracking of paint is caused more by the use of oil and hur- 
ried work than anything else. 

A great many painters persist in mixing their paints to 
have them very elastic all the way through, thinking they 
will have a tough elastic surface that will give like rubber 
to the swelling and shrinking of the wood, without cracking, 
and would scarcely break apart if the panel were split in 
two. Well, we will admit they could get a very elastic coat, 
and providing it remained that way and never dry: hard, it 
would be just the thing; but the paint is bound to dry hard 
some time, and any material will contract in drying. The 
elastic body of paint will continue to dry and contract, until 
its elasticity gets to its utmost limits, when it wi'l give way 
and spread open in big cracks, looking the same as house 
painter’s paint when it cracks, 

To paint a job up with elastic coats of paint, it should go 
through a very long process, longer than anybody would 
want to give, the way painting is hurried now. The dif- 
ferent coats should be put on very thin, and each allowed to 
dry thoroughly before another is put on. Putting ona 
number of heavy coats of avy kind of paint or rough stuff 
as fast as you can, or before the under coat is dried through, 
will cause cracking of the worst kind, either before or after 
varnishing. 

Paint too often is supposed to be dry, when really it is 
not half dry. It formerly took six months or more to get a 
job ready for finishing on the elastic principle, and then you 
would want good drying weather; but now you must paint 
a job through and through in a month, or even a shorter 
time, and the job supposed to last the same. 

The quick process or flat coating can also be hurried so 
that it will erack, and crack badly too. Our ideas of obviat- 
ing the cracking of paint are these: let every part of the 
wood be thoroughly primed with good fresh prim- 
ing; prime inside and out, or use slush on the iuside, which 


is just as good as priming, so that the water cannot act on | 


the wood. Let the priming get perfectly dry, then mix 
every coat of lead, so that it will dry hard. Mix the filling 
with japan and varnish, so that this may dry firm and hard; 


use no oil in it. Have every coat dead color; do not have | 


them with a gloss color, which is very deceiving, appearing 


dry, but when the subsequent coats are put on, they go into | 


What is known as. color cracks, caused by the under coats 
not being hard. 

Do not apply the coats too heavy; have them as thin as 
possible to answer your purpose, and let each get thoroughly 
dry before putting on another. Place enough coats on to fill 
the grain of the wood, making a perfect surface. Then you 
Will have on a body of paint firmly bound together, and 
thoroughly dry. When paint is thoroughly dry, it can 
shrink no more, as it only shrinks when in the process of 
drying, and if it does not shrink, it cannot crack; also in 
this kind of a body of paint, there is no moisture or oil to 
Sweat out and destroy the luster of the varnish. 

Painting of this description will not crack yntil the joints 
of the wood begin to give way, admitting water and damp 
atmosphere, which swells the wood along the edges of the 
Joints, causing the paint to crack from the swelling and 
shrinking of the wood. Varnish may crack on top of the 
“st painting ever done, and the underneath or Youndation 


. Scientific American. 


be solid. We have seen where the varnish on jobs was 
cracked terribly, but in taking the varnish off by the use of 
spirits of ammonia, found the filling as sound as it was pos 
sible to be. 

If the paint is not well protected by varnish, it will perish 


| 


| 
} 


in time, sooner or later, owing to how well it is protected. | 


A job to be kept in good order should not be allowed to go for 
| two or three years without having anything done to it; we 
| have seen men who would complain because the painting did 
‘not last as long as the carriage, thinking, we supposed, that 
| the one painting was enough. Once a year is enough to have 
|a carriage varnished to be kept in order, though no rule is 

laid down, except when it commences to look as if it wanted 
| varnishing, have it done; don’t wait until it wants burning 
| off before attending to it. 

Nowadays, painters will paint jobs in two weeks, and 
| wonder at the cracks, The blame is generally laid on the 
material, or on anything else handy and suitable, but the 
real cause is, finishing the job in two weeks, requiring the 
coats to dry as hard as possible, and trust to luck for results, 
— Carriage Monthly. 

a 


Astronomical Notes. 
OBSERVATORY OF VASSAR COLLEGE. 


| 

The computations in the following notes are by students 
of Vassar College. Although mérely approximate, they are 
| sufficiently accurate to enable the observer to recognize 

the planets. M. M. 
POSITIONS OF PLANETS FOR DECEMBER, 1889. 
Mercury. 

Mercury can be seen only in the morning. On December 
1 Mercury rises at 5h. 47m, A.M. On December 81 Mercury 
| rises at 6h. 34m, A.M. 
| Mercury is at its greatest elongation west of the sun on 
the 12th. 

Mercury passes Mars on December 23. 

Venus. 

Venus will be brilliant in the southwest all through De- 
cember, setting later and later. On December 31 it sets 
about 8 P.M. 

The moon passes north and east of Venu December 4. 

Mars. 

On December 1 Mars rises at 6h. 16m. A.M. 
ber 81 Mars rises at 6h. 15m. A.M. 

Mars and Mercury are in conjunction on December 23. 
| According to the ‘‘ Nautical Almanac ” Mercury is 1° north 

of Mars at 8 A.M. 


On Decem- 


Jupiter, 
| Although Jupiter is long past its perihelion, it is still the 
great light of the evening skies, coming to the meridian early 
in the evening, and at a good altitude for amateur observers 
in this latitude. Its altitude is about 51° to 52° through the 
month of December. 

On December 1 Jupiter rises at lh. 44m. A.M. 
81st at 11h. 48m. A.M. 


On the 


Saturn. 

Saturn can be known by its position in regard to Jupiter. 
It follows Jupiter at a distance of 124¢* on December 1, and 
10° on the 31st. 

Saturn is nearly 4° north of Jupiter in declination on De 
cember 1, and 3° north of Jupiter on the 31st. 

Saturn rises at 2h. 20m. P.M. December 1; at Oh. 20m. 
P.M. December 31. 

Saturn is stationary among tbe stars December 24. 

Uranus. 

Uranus rises at 11h. 49m. P.M. December 1; at 9h. 51m. 
P.M. December 31. 

Uranus comes to the meridian at 6h. 14m. A.M. on Decem- 
ber 1; at 4h. 16m. on the 81st, for this meridian. 





PHENOMENA OF JUPITER'S, SATELLITES. 
| December 1.—A little before 9 satellite I. enters on a tran- 
sit. 
| December 2.—About 9:15 satellite I. reappears from 
eclipse. 
| December 3.—About 8:15 satellite II. completes a transit. 
| December 5.—Just before 8:15 satellite III. reappears from 
occultation. 
December 8.—At 10 satellite I. is very near Jupiter, being 
about to make a transit. 


| occultation. 
December 10.—About 8:15 satellite II. enters on a transit. 
December 12.—At 8 satellite II. is very near the planet, 
| having just reappeared from eclipse. 

About 9:15 satellite ILI. is occulted. 

December 16.—About 9:45 satellite L. is occulted. 
| December 17.—A little after 9 satellite I. reappears after 
transit. 
December 18.—At 8 satellite I. is very near Jupiter, bav 
ing just appeared after eclipse. 
| December 19.—Satellite IL. is missing in eclipse between 

8 and 10. 

| December 24.—About 8:45 satellite I. enters on a transit. 
| December 25.—A little after 8:30 satellite I. reappears from 


| 


eclipse. 

December 26.—Between 8 and 10 satellite I. is missing in 
| occultation. 
December 30.—A little before 10 satellite III. reappears | 





after transit. 


A. K. Firzuven. 


December 9.—Between 8 and 2 satellite I. is missing in 
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Decomposition of the Elements, 

It has been known for some time, says the Photrgraphic 

News, that simple relations exist between the spectra of the 
elements in a natural group, consisting in the homologous 
relations of the lines of the spectra. Similar relations are 
also found in the spectra of compounds. For example, 
cyanogen gives a peculiar spectrum, the more refrangible 
half of which is comparable to the carbon spectrum, and 
the less refrangible half to the nitrogen spectrum of the first 
order, and they are respectively homologous with these 
spectra; similar relations are observed with carbon mon 
oxide. 

As now the spectrum of cyanogen is homologous in one 
half with the spectrum of carbon, and in the other half with 
the spectrum of nitrogen, because it contains both these sub- 
stances, in like manner similar cases might be inferred in 
the homologous relations of the spectra of certain elements. 

Dr. Ciamician, of Vienna, carried this out exhaustively in 
the Academy of Sciences. He thinks the cause of the ho 
mologous relations of the spectra of the elements could be 
explained by the assumption that the elements are com 

| pound, and gives the following surprising explanations. 

{ 1. The spectra of the elements carbon, boron, beryllium, 
and magnesium are perfectly homologous with one another. 
These four elements consist, therefure, of the same material, 
which exists in different grades of condensation, which 
finds expression in the displacement of the homologous lines. 
The atomic weights of carbon (12) and boron are, in fact, 
near one another; the atomic weight of magnesium is double 
that of carbon (24). Cimician calls these groups ‘*‘Carbonoide.” 

2. The spectra of silicium and aluminum are homolo 
gous with one another, and the more refrangible side cor- 

responds with the spectrum of carbon, the less refrangible 
with that of oxygen. Silicium consists, therefore, of car 
bon and oxygen, corrresponding to 124-16<28 (atomic 
| weight of silicium). 

Aluminum contains the carbon in the form of boron and 
oxygen, as its atomic weight (114-16=27) indicates, 

3. The elements of the alkaline earth metals have spectra, 
the more refrangible part of which corresponds with the 
spectrum of magnesium, and the less refrangible part with 
the spectra of the elements of the oxygen series, There- 
fore calcium, strontium, and barium consist of carbon in the 
form of magnesium, and oxygen in the condensation forms 
of sulphur, selenium, and tellurium, corresponding to the 
atomic weights: Ca=24+16, Si=2444°16, Ba=24+-7°16. 

4. The elements of the oxygen group all consist of the 
same material, which is found in different stages of conden- 
sation; which finds expression in the displacement of the 
homologous lines, and in certain other peculiarities in the 
formation of the homologous groups of lines in the spectrum. 
The atomic weights of the elements of the series are: O=16, 
S=16+1'16, Se=16+-4'16, Te=16+-7°16. 

5. The halogens all consist of fluorine and oxygen in dif 
ferent forms of condensation; the atomic weights of the ele- 
ments of this grooup—Cl=19+-16, Br=19+-4'16, I=19+-7°16 

|—express these relations. In this series, as is known, the 
composition of single members has been conjectured for a 
considerable time, and they have been thought likewise to 
consist of fluorine and oxygen 

6. The spectra of the nitrogen group are homologous in 
| the less refrangible part with the nitrogen spectrum, in the 
more refrangible part with the spectra of the elements of the 
The elements of the nitrogen group consist 





oxygen group. 
accordingly of nitrogen and oxygen in different grades of 
condensation, which agrees with the atomic weights: N= 
14, P=14+ 16, As=144-4°16, Sh=14+-7°16. 

If one relics on this hypothesis, then the remarkable rela- 
tions of the atomic weights of the elements to one another 
appear perfectly intelligible. We have then, in the so-called 
elements of inorganic chemistry, really to do with homolo- 
gous series, which can quite be compared with the bomolo- 
gous series of organic compounds, which has besides been 
already gonjectured by different authors. 

We see, further, that with increasing condensation of the 
material the metallic character is always more clearly 
marked; the higher members of a series have always more 
metallic properties. 

It is probable that the present fundamental substance can 
be collectively referred to the typical elements—hydrogen, 
carbon, nitrogen, oxygen, and fluorine; itis not, however, 
implied that these are to be considered as the final compo- 
nents of the material. 

- a 
The Load ofa Freight Car, 
A rapid increase has been going on during recent years in 


| the amount of freight regarded as the maximum load of a 
‘car. Formerly 20,000 pounds was the limit; now, accord 


ing to the Western Weighing Association, the average of 
the different classes of freight, as determined by the weights 
of 50,000 cars weighed during a penod of six weeks, was 
from 23,750 for machinery to 29,925 for ore, the maximum 
in nearly all cases exceeding 30,000 pounds. Certain classes 
of freight reached, respectively, as high as 35,000, 37,750, 
39,300, 39,600, and even, in the case of ore, to the enormous 
weight of 48,500 pounds, or more than 24 tons. The super 
intendent of the association is satisfied that the various arti 
cles of freight enumerated, 23 in number, will average fully 
27,000 pounds per car, and the whole will not average less* 


‘than 25,000 pounds per car. The fact that such loads can 


be safely carried now is due to the vastly improved condi- 
tion of tracks as well. as to the heavier construction of the 


} car. 
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The Charge Sor Insertion under this head ts One Dollar 


a iine for each insertion ; about eight words toa line. 


Advertisements must be received at publication office 
as early az Thursday morning to appear in next issue, 
gar” ~The publishers of this paper guarantee to adver- 
tisers a circulation of not less than 30,000 copies every 
weekly issue. 


Chard’s Extra Heavy Machinery Oil. 

Chard’s Anti-Corrosive Cy/inder Oil. 

Chard’s Patent Lubricene and Gear Grease. 

R. J. Chard. Sole Proprietor. 6 Buriing Slip, New York. 

Bracket Woods.—Wm. E. Uptegrove, Saw Mills, 463 
Kast Wth 8t.. New York, offers to the trade a choice 
stock of these woods. Send for price list. 

Orrice Crry WaTER WORKS, CIN., O., April 16, 1880. 

I take pleasure in stating that of al! the coverings now 
in use at City Water Works,embracing 5,000 square feet 
of various kinds. the H. W. Johns Asbestos Air Cham- 
ber Covertng is by far the best, not only in efficiency, 
but also in durability and lightness. 

(Signed) THom. H. Ryon, Assist.-Engineer in charge. 
H. W. Jobns M’f'’g Co., 87 Maiden Lane, New York, sole 
manufacturers. 

Astronomical Telescopes, first quality & iow prices,Eye | 
Pieces, Micrometers, etc. W.T. Gregg, 75 Fulton St., NrY. 
Money to Invest in Manufacture; Box 1084,Batavia,N.Y. 


Wanted—A man competent to take charge of the Me- 
tal Working Department of a large Manufactory. He 
must be energetic, quick, and inventive, as wel! as prac- 
tically familiar with the best methods of press and die 
work, particularly in brass. Answer, stating qualifica- 
tions in detail, as well as name and references, which 
will be received in confidence. R. 8. & Co., Box 773, N. Y. 

Wanted.—A few good Wood Turners wanted to work 
on Gauge and Waymoth Lathes. One competent to 
superintend shop. Good wages and steady employment. 
Winter & Ball, cor. Grove and 13th Sts., Jersey City. N. J. 

Wanted—Metal Pattern Makers accustomed to small 
work. Ad. St. Louis Malleable Iron Co., 8t. Louis, Mo. 


Engines. Geo. F. Shedd, Waltham, Mass. 


The Mackinnon Pen or Fluid Pencil. The commer- 
cial pen of the age. The only successful reservoir pen 





in the market. The only pen in th world with a dia-| The Chester Steel Castings Co., office 407 Library St., | 9 perfect so ution is obiained. The cement should not 
mond circle around the point. The only reservoir pen Philadelphia, Pa., can prove by 15,000 Crank Shafts, and be used in excess 


supplied with a gravitating valve; others substitute a 
spring, which soon gets out of order. ‘Ihe only pen ac- 
companied by a written guarantee from the manufac- | 
turers. The only pen that will stand the test of time. 
A his ory of the Mackinnon Pen ; its uses, prices, etc., 
free. Mackinnon Pen Co. 200 Broadway, New York. | 


Wiley & Russell M’f’g Co. See adv., p. 333. 


Scientific American. - 


For Patent Shapers and Planers, see ills. adv. p. 349. 
| Best Oak Tanned Leather Belting Wm. F. Fore 
paugh, Jr.. & Bros., 53! Jefferson =t., Phi adelphia, Pa. 
Stave, Barrel. Keg, and Hogshead Machinery a spe- 
| clalsy, by E. & B. Holmes, Buffulo, N. Y. 
| Split Pulleys at low prices, and of same strength and 
| appeurance as Whole Pulleys. Yocom & Son’s Shafting 
| Works, Drinker St., |"biladelphia, la. 
| C..B. Rogers & Co., Norwich, Conn., Wood Working 
| Machinery of every kind. See adv., page 348. 

National Institute of Steam and Mechanical Engineer- 

ing, Bridgeport, Conn. Blast Furnace Construction and 


| Management. The metallurgy of iron and steel. Prac- 


| tical Instruction in Steam Engineering, and a good situa- 


| tion when competent. Send for pamphlet. 


Peck’s Patent Drop Press, See adv., page 333. 


Reed’s Sectional Covering for steam surfaces; any 
one can apply it; can be removed and replaced without 


injury. J. A. Locke, Agt., 32 Cortlandt st., N. Y. 


Downer’s Cleaning and Polishing Oil for bright metals, 
is the oldest and best in the market. Highly recum- 
mended by the New York, Boston, and other Fire De- 
partments throughout the coustry. For quickness of 
cleaning and luster produced it has no equal. Sample 
five gallon can be sent C. O. D. for $8. A. H. Downer, 17 
Peck Slip, New York. 

Blake “ Lion and Eagle * Imp‘d Crusher. See p. 333. 

Presses. Dies. and Tools for working Sheet Metal. etc. 
Fruit & other can tools. Bliss & \Villiams, B’klyn. N. Y. 

For Pat. Safety Elevators, Hoisting Engines. Friction 
Clutch Pulleys, Cut-off Coupling, see Frisbie’s ad. p. 349. 

Nickel Piating.—Sole manufacturers cast nicke! an- 
odes, pure nickel salts, importers Vienna lime, crocus, 
ete. Condit. Hanson & Van Winkle, Newark, N. J.,and 
92 and 94 Liberty St., New York. 

Sheet Metal Presses, Ferracute Co., Bridgeton, N. J. 

Wright's Patent Steam Engine, with automatic cut 
of. The best engine made. For prices, address V illiam 


core, connect the inside end of one spool of wire with 
the inside end of the other spool of wire; this will Jeave 
two ends of wire, which are to be connected with the 
poles of a battery of six Bunsen cells, 


(2) H. asks: How can nickel be stripped 
from a piece of Britannia ware without injuring the sur- 

' face of the latter? A. Nickel cannot readily be stripped 
| from such an alloy cleanly. You may try a bath com- 


| posed of a strong hot solution of an alkaline nitrate | 


acidified with oil of vitriol. Dip, and rinse well in 
water; repeat if necessary. 
(8) M. C. asks: What is the best steel for 
magnets ? A. That will depend somewhat on the style 
|e magnet that is tobe made, For permanent horse- 
| shoe magnets, the German spring steel is generally pre- 
| ferred. 2. To what degree should it be tempered? A. 
Leave it hard, esp.cially at the ends. 


| (4) E. B. 8. asks: How can I put up a) 


| sand battery ? A. Make a water-tight box of about 1 
cubic foot capacity, out of sheet lead one-sixteenth of 
an inch thick, and nearly fill it with clean white sand 
moistened with a solution of sulphate of copper. The 
lead box forms the positive pole of the battery, and a 
plate of zinc buried in the sand forms the negative pole. 


(5) C. B. W. asks: 1. What should be the 
focal length of a 24% inch objective for an astronomical 
telescope? A. From 36 to 44 inches. 2. How can I 
' construct an astronomical eyepiece? A. See SuPPLBE- 
MENT, No 252, for full instructions for constructing small 
| telescopes. 

(6) W. R. A. asks: How can I refill the 
' porous cells of & Leclanche battery ? A. Hold the top 
, of the porous cup in a gas flame until the pitch with 


| 


which it 1s sealed is softened, then draw out the carbon | 


plate, and refill the cup with granulated black oxide of 
manganese and coarsely powdered gas coke, in about 
the proportion of five parts of the oxide of manganese 


Wright, Manufacturer, Newburgh. N. Y. | to one of gas coke, 


Saw Mill Machinery. Stearns Mfg. Co. See p. 333. | 
Portable Railroads. Sugar Mills. Horizontal & Beam | 
Steam Engines. Atlantic Steam Engine W’ks,B’klyn,N.Y. | 
Apply to J. H. Blaisde!] for all kinds of Wood and | 
Iron Working Machinery. 107 Liberty St., New York. | 


Send for illustrated catalogue. 


10.000 Gear Wheels, now in use, the superiority of their 
Castings over all others. Circular and prige list free. | 


The Improved Hydraulic Jacks. Punches, and Tube | 
Expanders. R. Dudg 24 Columbia St., New York. | 
For Superior Steam Heat. Appar., see adv., page 364. 
Gear Wheels for Models (list free); experimental and 





;machinery ? W 


(7) McK. & Co. ask (1) how to make a 
waterproof paste to stick silk on silk. A. Macerate 
virgin rubber (caoutchouc) cut into finest shavings with 
about ten times its weight of pure benzole in an open- 
mouthed bottle set in hot water (away from fire ; shake 
occasionally and add more benzole, if necessary, until 


—in such quantity as to delay its dry- 
ing. 2. Where can I buy diamond cutting tools and 
here can I geta young man as jeweler 
and diamond cutter and setter? A. An advertisement 
in Business and Personal column would no doubt pro- 
cure the information you require, 


(8) W. E. H. asks: Can you describe a 


Among the numerous Mowing Machines now in use, | model work, dies and punches, metal cutting, manufac- | simple inexpensive way to prepare oxygen for inhala- 
none ranks so bigh as the Eureka. It does perfect work ‘ina, ete. D. Gilbert & Son, 212 Chester St., Phila., Pa. | tiong Also plan for inhaling instrument such as may 


and gives univ>rsal satisfaction. Farmers in want of a 


mowing machine will consult their best interests by larto N. Y. Elastic Truss Co., 683 Broadway, New York. | many rural physicians to test the efficacy of oxygen 


sending for illustrated circular, to Eureka Mower Com- 
pany, Towanda, Pa. | 
| 
Brass & Copper in sheets, wire & blanks, See ad. p. 364. 
Wanted—A Man as Superintendent and Foreman of 
Machine and Foundry (N. Y. State). Manufacturing a 
specialty. Good business and mechanical ability re- 
quired. Giving antecedents, references, and salary de- 
sired. Address Iron, P. O. Box 255, New York city. | 
Diamond Planers. J. Dickinson, 64 Nassau St., N. Y. 


The Inventors Institute, Cooper Union Building, New 
York. Sales of patent rights negotiated and inventions 
exhibited for subscribers. Send for circular. | 
Fragrant Vanity Fair Tobacco and Cigarettes. 7 First 
Prize Medals—Vienna, 1873; Philadelphia. 1876; Paris, 
1878; Sydne;, 187)—awarded Wm. 5. Kimball & Cv., 


Rochester, N. Y. | 


The best Truss ever used. Send for descriptive circu- | 


Houston's Four-Sided Moulder. Sce adv., page 366. 

A profitable business for a person with a small capi- 
tal. Buy a Stereopticon or Magic Lantern, and an in- 
teresting assortment of views. Travel, and give public 
exhibitions. For particulars, send stamp for 116 page 
catalogue, to McAllister, Mfg Optician, 49 Nassau St.,N.Y. 
New Economizer Portable Engine. See illus. adv. p. 366. 
Rollstone Mac. Co.'s Wood Working Mach’y ad. p. 366, 

For Shafts, Pulleys, or Hangers, call and see stock 
kept at 79 Liberty St..N. Y. Wm. Sellers & Co. 

Wm. Sellers & Co., Phila., have introduced a new 
injector, worked by a single motior of a lever. 

Ore Breaker, Crusher, and Pulverizer. Smaller sizes 
run by horse power. See p. 365. Totten & Co., Pittsburg. 

Vacuum Cylinder Oils. See adv., page 365. 

Machine Knives for Wood-working Machinery, Book 


be made by any handy workman? If so, you may enable 


in catarrh and in pulmonary affections. A. Mix 
pare crystallized potassium chlorate with about one- 
quarter its weight of pure black oxide of manganese, 
and heat the mixture in a copper retort, with large de- 
livery tube, until the gas begins tocome over. Conduct 


the gas through a large empty bottle (to avoid accident | 


by back pressure), then through a strong solution of iron 
sulphate (copperas), and then through an iron tube 
several feet in length, filled loosely with fresh quicklime 
in granular lumps (free from dust). Collect in a rubber 


| bag. An ordinary mouth piece answers well enough if 


the air from the lungs is expelled through the nostrils, 
or so as not. to contaminate the contents of the bag. The 


heat should be continued under the retort with caution | 
, to avoid too rapid a disengagement of the oxygen until 


co more gas comes over. 


Superior Maileable Castings at moderate rates of 
Richard P. Pim, Wilmington, Deé?. Binders, and Paper Mills. Also manufacturers of Solo- 
Vrood Working Machinery of Improved Design and man’s larallel Vise, Taylor Stiles &('o.,Riegelsville,N.J. 


| (9) C. H. C. asks: Does the area of the, 
base or bottom of a cistern have anything todo with 
the pressure of the contents on the sides of the same, 
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up card stands, etc., when the top has an uneven edge, 
so that when gold plating the inside, te soluiion will 
cover the whole surface? A. Resin, 8 oz.; beeswax 
2 oz.; sweet oul,q. 8. to soften. Heat together in small 
dish, stir with a stick, pour into cold water. and work 
it well with the hands. should it get brittle more oil 
must be incorporated. 2 1 haveascarf pin that is Made 
of oxidized silver. Can you inform me how it is done? 
A. Dip the clean silver into aqueous solution of an alka. 
line sulphide, or expose it while moist to the action of 
sulphureted hydrogen. 
(18) G. A. L. asks: How can the mottled 
coating seen on new gun barrels be reproduced, or 
| what ingredients are required to make a preparation 
suitable for browning them, and which will be harmless 
| to the iron? A. 1. Mix powdered chloride of antimony 
| into a thin creamy paste with olive oil, adding a few 
drops of nitric acid. Warm the metal, cover its surface 
unif.rmly with this paste.and let it stand until properly 
browned. 2. Nitric acid, 44 oz ; spirit of niter, ¥ oz; 
spirit of wine, [ oz.; sulphate of copper, 20z.; tincture 
chloride of iron, 1 oz.; water, 40 oz. 8. Sulphate of 
copper, 1 oz ; water, 20 oz; spirit of niter, loz. The 
blue vitriol is dissolved in the hot water, and the solu- 
tion cooled before the other ingredients are added. The 
burnishing and marking is effected with the burnisher 
and scratch brush, the polishing with a piece of smooth 
hard wood. Lacquer with thin alcoholic shellac and 
use the wood polisher again. The metal in the first 
place must be chemically clean. 


(14) A. C. L. asks: Will you please inform 
me what kind of cement is used in cementing rubber 
rolls as used in clothes wringers, and how applied? A, 
See answer to McK & Co. on this page. 


(15) A. F. B. asks: Can you give me a 
formula for a composition that will serve as a substi- 
tute for vulcanized rubber? I wish to make some 
| dishes for photographic purposes. A. You can use 
wooden or papier mache vessels coated with a film of 
gutta percha dissolved in warm benzole. We know of 
no satisfactory substitute for rubber. 


| (16) J. H. T. writes: It is claimed that 
| fruit or vegetables of any kind if heated and put into 
air tight jars or cans will keep without working or spoil- 
ing, but I find that green corn is an exception; if there 
be other exceptions I do not know of them. Can you 
| tell me why green corn is an exception? Also how it 
is that it ferments when sealed up in airtight cans ? I am 
told that if I put two ounces tartaric acid to every sixteen 
quarte of corn while cooking and then seal it up it will 
keep and not ferment. Why is it so? A. The secret 
| lies in taoroughly curing the corn—it requires much 
longer heating than most vegetables. The natura) milk 
is pot removed and tartaric acid is not used. Pack each 
cai as full as possible, sea), and place at once in the 
boiling water; afier it has boiled long enough tap a 
blow hole, and as soon as the air and steam are out sea! 
again with a drop of solder. 

(17) “Cavalry Man“ asks: Can you give 
in your paper a receipt for putting a dark biue cvlor 
to steel? The arms we use are of a dark blue color 
when we first receive them, but this soon wears off, and 
I would like to know some method of restoring it. It 
is only a surface coat, and muriatic acid washes it off 
so that if you ‘ry to impart a blue with muriatic acid it 
first washes off the color already on and thus necessi- 
tates bluing the whole barrel instead of only the spot 
devoid of color, A. The original color is due to the 
film of oxide formed on tempering the metal. It cannot 
well be repaired when injured without reheating the 
whole piece. A good, though easily injured imitation, 
for cloaking a worn spot isa very thin alcoholic solution 
| of shellac, colored to suit with a trace of aniline biue—- 
purple. 

(18) W. E. J. asks: 1. Will two currents, 


one positive and one negative, traveling over the same 


| 


Workmanship. Cordesman, Egan & Co., Cincinnati, O. 
The E. Stebbins Manuf’g Co. (Brightwood, P. 0O.), 
Springfield, Mass.. are prepared to furnish all kinds of 
Brass and Composition Castings at short notice; also 
Babbitt Metal. The quality of the work is what has 
given this foundry its high reputation. All work 
guaranteed. 
The “‘ 1880’ Lace Cutter by mail for 50 cts.; discount 
to the trade. Sterling Elliott, 262 Dover St., Boston, Mass. 
The Tools, Fixtures, and Patterns of the Taunton 
Foundry and Machine Company for sale, by the George 
Place Machinery Agency, 121 Chambers St., New York. 
Improved Rock Drills and Air Compressors. Ilus- 
trated catalogues and information gladly furnished. 
Address Ingersoll Rock Drill Co.. 1 Park Place, N. Y. 
Eagic Anvils, 10 cente per pound. Fully warranted. | 


Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423, Pottsville, Pa. See p. 349. 

Packing once tried always used. Phenix lacking 
from 1-16 up in spools or on coils. Phoenix Packing 
Company, 108 Liberty st., N. Y. 

Experts in Patent Causes and Mechanical Counsel. 
Park Benjamin & Bro., 0 Astor liouse. New York. 

Corrugated Wronght Iron for Tires on Traction En- 
gines, ete. Sole mfrs., H. Lloyd, Son & Co., Pittsb’g, Pa. 

Malieible and Gray [ron Castings, all descriptions, by 
Erie Maileable Iron Company, limited. Erie, Pa. 

Skinner & Wood, Erie, Pa.. Portable and Stationary 
Engines, are full of orders. and withdraw their illustra. | 
ted advertisement. Send for their new circulars. | 


/ 


H. A. Lee’s Moulding Machines, Worcester, Mass. 


Comb’d Punch & Shears; Universal Lathe Chucks, Lam- 
bertville Iron Works, Lambertville, N.J. See ad. p.285, 








or, in other words, does not the pressure on the sides of | Wire and in the same direction, neutralize each other ? 
a cistern dependentirely on the depth of the contents | A. Yes. 2. Is there any way by which two magnets 
‘and not on the cubical contents of the same? A. The | May be arranged so as to be acted on independently 
pressure per square foot depends entirely on the depth | over one wire? A. Yes. See Duplex and Quadruplex 


| of the water. 


(10) C. W. Y. writes: We have a quantity 


Telegraphy in “‘ Prescott’s Electricity and the Electric 
| Telegraph.”* 


lof silver and of gold solution, made the usual way with | (19) S. B, M. asks (1) how to make im- 








No attention will be paid to communications unless 
accompayjed with the full name and address of the | 
writer, 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enongh to | 
name the date of the paper and the page, or the number 
of the question, 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. ; 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannot be expected to spend time and ljabor to 
obtain such information without remuneration. 

Any numbers of the Screntiric AMERICAN SUPPLE- 
ment referred toin these columns may be had at this 
office. Price 10 cents each. 


' blacklead cracible. 
| by adding sulphuric acid (out of doors to avoid inhaling | 

the poisonous gas given off), then add an excess of sul-_ 
| phate of iron in strong aqueous solution to precipitate 


cyanide of potassium. 1. Is there a cheap way of pre- 


| Cipitating the metals so that we can use them? A. Pre- 
| cipitate the silver solution with excess of caustic soda 


or carbonate of soda; wash, dry, and heat the silver cyan- 
ide mixed with borax glass nearly to whiteness in a small 
Make the gold bath distinctly acid 


the gold. Co!lect the precipitate gold on a filter, wash 
with hot water, and fuse in a small crucibie with borax 
glass as in the case of silver. 2. Is there some way that 
we can prepare the solution to apply with a sponge like 
the ordinary washes for cheap plating? A. Wé know 
of no way of using the bath as suggested. 3. How can 
we make a cheap battery so as to use our solution. pro- 
vided it cannot be precipitated without too much ex- 
pense? The solution is so rich thatany bright clean 
metal will be plated over in a few minutes. A. See 
Nos. 157, 158, and 159. Screntiric AMERICAN SUPPLE- 
MENT, for descriptions of batteries. 


(11) C. U. F. asks for the best preparation of 


whitewash that will stand the storms and time (for out- 


| 
pression paper different colors. A. We refer you to 


SICENTIFIC AMERICAN, Vol. 40, page 187 (22). 2. How to 

ebonize wood. A. See Screntiric AmERIcAN, Vol. 40, 
page 91 (18). 8. The proper position of eccentric from 
the crank pin onan engine. A. It should be set ahead 
of the crank pin; but how much will depend upon the 
valve and valve gear; it should be sufficient to give one- 
sixteenth to three-sixteenth inch opening of valve when 
the crank pin is on the center, depending upon the rise 
| and velocity of the piston. 
(20) G. H. E. asks: 1. Do polarized arma- 
| tures lose their magnetism soon? A. With fair usage, 
'no. 2. Is their use tobe commended as to practical 
efficiency ? A. Yes; they are largely used in telegraphy 
| and in telephone calls. 


| ® (21) C. W. B. asks: 1. Which is better for 
| the drive wheel of a foot power scroll] saw, an iron or 

wooden wheel? A. Iron is best, but wood answers 4 
| good purpose. 2. Is it better to havea tight balance 


| wheel on the shaft that drives the saw? A. Yes. 
(22) A. L. E. asks how to find the circum- 


Power, Foot, and Hand Presses for Metal Workers. 
Lowest prices. Peerless Punch & Shear Co..52 Dey St.,N.Y, | 

Recipes and Information on all Industrial Processes.| (1) A. R. writes: I wish to make an elec- 
Park Benjamin's Expert Office, 0 Astor House, N. Y. tro-magnet capable of sustaining from 100 pounds to 

For the best Stave, Berrel, Keg, and Hogshead Ma- | 125 pounds weight. A. To form the core bend a piece 
chinery. address H. A. Crossley. Cleveland, Ohio. | of soft, round iron, one inch in diameter and two feet 





side of buildings). A. For brickwork exposed to damp | ference of a circle, the diameter being given. A. Mul- 
take one half peck well burned quicklime, fresh from tiply the diameter by 3.1416. 

the kiln, slake with hot water, enough to reduce it toa ; 
paste, and pass it through a fine sieve; add a gallon of | (23) G. B. O. asks (1) for an amateur tele 
| clean white salt which has been dissolved ina smal] | 8T@ph line, one-half mile in length, five stations: what 


| quantity of boiling water, and a thin smooth paste, also ize of wire? A. No. 12 galvanized iron wire will an 
| het, made from 1 Ib. fine rice flour; also 14 Ib. best | SWer- 2%. How many Leclanche cells? A. Five to each 





| 
| 


National Stee! Tube Cieaner for boiler tubes. Adjust- | }ong. into the form of the letter U; on each of its arms 
slip a spool or coil of insulated wire, three inches in 


diameter and about eight inches long. formed by wind- 
ing No. 16 copper wire, cotton insulation, on a 

or shaft of round iron, one inch in diameter and one 
| foot long, wrapped with four layers of foolscap paper. 
| As each layer of insulated wire is wound on the man- 
drel it should be brushed over with hot glue, and when 
| the spool is thus wound, and the glue between each 
| layer of wire is thoroughly dry, then the mandrel is 
| knocked out of the spool. Wind each spool in the 


able, durable. Chalmers-Spence Co.,40 John St.,N. Y. 
For Mill Mach’y & Mill Furnishing, eee illus. adv. p.349. 

The Brown Automatic Cut-off Engine; anexcelled for 
workmanship, economy, and durability. Write for in- 
formation. C. H. Brown & Co., Fitchburg, Mass. 

Gan Powder Pile Drivers. Thos. Shaw, 915 Ridge 
Avenue, Philadelphia, Pa. 

Light and Fine Machinery to order. Foot Lathe cata- 
logue for stamp. Chase & Woodman, Newark, N. J. 


white glue, made in the water bath. Mix together, stir 
well, add % Ib. best Spanish whiting in 5 quarts 
boiling water, stir, cover over to retain heat and ex- 
clude dust, and let it stand a week. Heat to boiling, stir, 
and apply hot. The above proportions will cover 40 
square yards. 2, Also the best way to refine cider for 
family use? A. See pp. 394 (7) and (15), Vol. 39, and 
299 (24) and 28 (46), Vol. 38, ScrENTIFIC AMERICAN. 


(12) J. W. McF. asks: 1. Of what is the 


For Separators, Farm & Vertical Zagines, see adv.p.349. same direction, and when the spools are slipped on the ' wax composed that is used by electro-platers for building 


station. 8. How much and what size of insulated wire 

|oneach pair of spools of sounders. A. Use8 or 10 

| layers of No. 24 silk covered copper wire, taking care 

| to have nearly the same amount of wire in each mag- 
et. 


(24) G. H. asks how to blue wire such as 
used in manufacturing hair pins, also fish hooks, etc. 
A. Dip them in a lacquer composed of a good quality 
| of alcoholic shellac varnish to which has been added 2 
little aniline blue, 
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r power run any stronger at night than in the 


a _No. 2 Will pure steam from the upper part 


9 A 
= -team boiler when let out scald, if no water comes 
with the steam? A. If of sufficiently high pressure it 
wil] not scald near the outlet. 


6) H. R. asks: How are Bourdon springs 
for pressure gauges manufactured? A. The tube is, 
we believe, first drawn with a cylindrical section, like 
other drawn brass tubes, then given the proper section 
py either rollers or drawing through another die. 


(27) W. 8. asks: 1. How can I melt cop- 
per, brass, and zine, and what kind of furnace and heat 
will 1 need if I melt copper and zine together to 
make brass? How many parts must I have and 
what kind of flux, or is there any need of flux? For 
melting. will I have to take an iron ladle or crucible? 
4. You can melt the metals referred to in a common 
coal fire. You will require a crucible for copper and 
brass. but zine may be melted in an iron ladle, Com- 
mon brass is composed of copper 3 parts, zinc 1 part. 
Fine yellow brass, copper 2 parts, zinc 1 part. Melt 
the copper, then add the zinc Stir the alloy with a 
dry wooden rod. A little borax may be used as a 
fux. 2 On making moulds,what kind of mixture must 
I take to work nicely and cast well? A. Fine moulding 
sand is the best for general use. 


8) W. T. K. asks (1) how to connect 


three steam whistles so that they will all go off at once? | 


A. Have one cor>mon steam valve to the 3 whistles. 2. 
What power is in a cylinder 14% inch bore and 134 
stroke, at 600 revolutions a minute ? A. For rules for 
calculating horse power of engines, see SUPPLEMENT, 
No. 253. 

(29) J. K. asks: 1. What will prevent a 
grindstone wearing off in one place more than in an- 
other? Ibave one about 30 inches in diameter, and 
there is one place that is soft in it and I can’t keep it 
round. A. It is an inherent defect in the stone. We 
know of noremedy. 2. What power am I using. The 
pulley I get my power from is 14 inches in diameter,and 
it makes 250 revolutions per minute with a 2-inch beit. 
A. About 244 horse power; possibly 24, if the belt is 
run very tight. 


(30) D. C. M. asks: 1. How can I measure 
the power of a telescope or field glass ? A. The magni- 
fying power of a telescope is found by dividing the 
foca! length of the objective by the focal length of the 
eyepiece. 2. How should I proceed to make a sung!ass 
fora telescope ? A. Place a piece of very dark glass 
over the eyepiece. See SUPPLEMENT 252 for directions 
for making telescopes. 8. Which is the best for an ob- 
servatory, a mercurial or an aneroid barometer? A. Mer- 
curial. 4. Where can I procure dynamite cartridges 
forextracting stumps, and what will be the probable 
A. Address manofacturers who advertise in our 
5. Where can I get a copy of the *‘ Nautical | 
Almanac ?’ A. From industrial publishers whose ad- | 
vertisements may be found in another column. 6. Who 
shal! Lapply to to become a volunteer observer for the 
U_ S. Signal Service ? A. Apply to the chief of the Sig- 
nal Service Bureau at Washington, D. C. 


(31) K. E. B. asks: 1. Could -I obtain 
power enough from a 4% inch hydrant to run an electric 
machine fivé times the size of the cut on first page of 
SupPLemEent, No. 161? Water has good pressure from 
Worthington engines A. It depends entirely on the 
pressure and the size of the pipe leading to the half | 
inch aperture. With a pressure of 40 pounds per square 
inch you could do it. If you intend making a machine 
of the size named you should follow Siemens’ latest ma | 
chine,or imitate some of the more recent machines of 
prominent makers. 2 How does electricity pass from 
the cores of the magnets to the wire, the wire being insu- 
lated on an electric machine? A. It doesnot pass from 
the cores of the magnets to the wires. Itisevident you 
do not understand the principle upon which the dyna- | 
mo-electric machine operates. You should consult 
some elementary work on physics. 8. Why must the 
machine given in No. 161 SurPLemMENT be set on a brass 
plate? I see other machines rest on iron or wood. A. 
Any non-magnetic material will do. Iron cannot be 
used, as it would close the poles of the magnet. 4. 
Suppose an electric machine will run ten lamps, and I 
only use one, will my ligat be any larger from the one | 
than it would when all ten were inuse? A. Yes. 5. | 
I understand that electricity does not burn passing | 
through the carbons of alamp. If so, why should the 
number of lamps to a machine havea limit? A. Every 
lamp adds to the resistance of the circuit, and there is a 
limit to the resistance the machine is capable of over- 
coming. 


(82) J. N. W. asks: Do any of the stars | 


cost ? 
columns. 


twinkle except the fixed stars? A. All stars twinkle. | «= 


This phenomenon is due to the constantly varying den- 
sity of the atmosphere. 


(33) R. M. asks how steel watch chains and 
other small steel articles are polished. A. By tumb- 
ling in a wooden cylinder containing leather scraps and 
crocus. 


(34) C. A.C. asks: 1. How many feet of No. 
16 and No. 36 copper wire are required to produce one 
ohm resistance? A. Of No. 16, American gauge, about 
232 feet. Of No, 36, about 23 feet. 2. What weight | 
ought an electro-magnet to liftif composed of two spools | 

with cores 1 x 8 inches, wrapped with twelve layers of | | 
No. 16 cotton-covered copper wire, with ten cells of | 
gtavity battery? A. It ought tolift 50 pounds or more. 
You would geta better effect by making the cores much | 
longer, say 8 inches, and winding the same amount of 

Wire 80 as to form a coil 5 inches long on the outer end 
of each core, 





| 


5) J. W. B. asks: Will a saw that is run 


others ask: 1. For a plain description of how to pro- 
ceed in order to charge a straight bar of steel with suffi- 
cient magnetism to give it the power of lifting four times 
itg own weight. Also, how to proceed with horse-shoe 
and other forms. 2. The name of the best brand of stee] 
| to use (Jessup’s, chrome, or black diamond), and why it 
is the best. Howto temper. 3. Is there any gain in al- 
lowing the bar to remain under the influence of the cur- 
rent for a long time, or does it receive the full charge in- 
| Stantaneously? In fact, we would like some information 
on this subject that we can rely upon. A. 1. The quick- 


est and best way to magnetize steel bars is to place | 
them centrally in a suitable coil, and then connect the | 


helix with the wires from a dynamo-electric machine 
or powerful battery for a few seconds, remembering to 


break the current before removing the magnet from the 


| coil. If the source of the current is a dynamo machine, 


the coil should be about 24 inches long and should con- | 


| Sist of 10 or 12 layers of No. 12 magnet wire. If a bat- 
tery is used, a coil 144 inches long, composed of 14 or 16 
layers of No. 16 magnet wire, will be the best. The in- 
ternal diameter of the coil should be only large enough 
to admit the bars easily. A battery of six Grenet ele- 
ments, each having an effective zinc surface of 30 square 
inches connected in series. will do the work very well on 
| small magnets; such, for instance. as are used in tele- 
phones. Where a number of magnets are to be made at 
| One time the bars may be passed in a continuous line 
through the coil, always keeping three bars in contact 
end to end, adding one above the coil before taking one 
off below. In this manner sixty bar magnets have been 
strongly charg d in ten minutes. Horse-shoe magnets 
cannot be charged so readily. There are two or three 
ways of charging them. One way is to place them in | 
| contact with the poles of a very strong electro-magnet, 
removing them after breaking the current; 
method 18 to place each limb of the magnet in a coil 
adapted to the current to be used, and still another 
method is to employ & single coil, inserting one pole of 
the magnet into the coil in one direction, thus breaking 
the current,and meerting the other pole into the coil from 


the opposite direction. It is well to remember that the | 


“paired if the current is not 
broken before remo: tom the coil. The secret of 
success in charging 1 is to have a strong current, 
It is impossible to make magnets satisfactorily without 
this all-important requisite. 2. As to the quality of 


magnet will be very r->-* 


steel best adapted to this purpose, machinery steel har- | 


dened and not tempered answers admirably. 
shoe magnets German spring stee! is the best. Tool 
steel answers well if hardened and drawn to a straw 
color. 3. The steel receives its maximum charge al- 
most instantly. It is uselees to allow it to remain under 
the influence of the magnetizing current more than a few 
seconds. 





MINERALS, ETC.—Specimens have been re- 
ceived from the following correspondents, and 
examined, witi the results stated: 

A. D. L.—A fair variety of potter’s clay.—P. M. C.— 
An argillaceous lime carbonate —W. T.—The clay con- 
tains a large percentage of alkalies and a little lime 
phosphate —C. McG.—It is tourmaline.—H. 8.—Zinc 


sulphide.—G. C. R —A fair quality of potter's clay.— | 


J.T C.—Carbonate of lime. Some of the stone would 
probably make a fair cement.—F. D. H.—Tourmaline.— 
G. N. H.—Titaniferous iron oxide. 


COMMUNICATIONS RECEIVED. 
On Swift’s Comet. By W. R B. 
Features of No.9. By W.B. W. 
On Scientific Discussion. By C. R. 


NEW BOOKS AND PUBLICATIONS. 


MopERN ARCHITECTURAL DESIGNS AND DeE- 
TAILS. Bicknell & Comstock, 194 
Broadwar, New York city. Ten parts. 
Price $1 each. Part one just issued. 


Each number is to contain a perspective view, with ele- 
vation plans and details, of every portion of a building. 
The number before us contains a perspective view and 
lithographic details on a large scale of a very handsome 
residence r cently erected in Summit, N. J. The work 
promises to fill a want long felt by builders and others 
about to erect suburban or seaside summer homes. 


Tue Macazine or Art. Cassell, Petter, 
Galpin & Co. London and New York. 
A monthly publication devoted to art of a varied kind. 
Every part is complete, with finely executed engravings 
of beautiful art objects both ancient and modern, etch- 
ings from celebrated paintings, ** Wood Carving,” “Art 
work in Gold and Silver,” **The Schools of Carpet 
Manufacture,” “English Pottery.” ‘Chippendale and 
| Shearton Furniture,” * Wall Papers and Hangings,” 
| fully ilustrated, etc. Price 40 cents a number. 











[OFFICIAL 1 


INDEX OF INVENTIONS 


FOR WHICH 
Letters Patent of the United States were | 
Granted in the Week Ending 
November 9, 1880, 
AND EACH BEARING THAT DATE, 
[Those marked (r) are reissued patents. 7 





A printed copy of the specification ‘and drawing of ai any 
| patent in the annered list. also of any patent issued 
since 1966, will be furnished from this office for one dol- 
lar. In ordering please state the number and date of the 
patent desired and remit to Munn & Co., 87 Park Row. 
New York city. We also furnish copies of patents 


ted prior to 1966; but at increased cost. as the speci- 
gran P 

fications not being printed. must be copied by band. 
234.179 
234,134 
24.117 


(35) J. A. asks: 1. Will you please answerin | 
your next issue of the ScrewTrric AMERICAN how | 
Water backs which are full o” lime be cleared out A: | 
There is no practical means, except mechanical means, 

Clpping or the like, that can be of any service. 2. Isany | 
®-sential part of the locomotive patented? A. Many of 

‘e modern appliances to locomotives are patented, but 
‘he main parts of the locomotive are old, and may be 
iade without infringing patents. 


| Air brake cylinders. piston for. 


Air brake, L. Glemn......-..---cecceseccceeceeeeneeens 
. Loughridge... 
Air warmer, kerosene. T. J. Dennis...........--.-- 
Animal shears, W. V. Cruess.....-..- 
Annealing metal, J. Mather....... 





Awning, D. 8S. Richardson. ......--..++. -+++sesseeees 
Axle box, car, C. M. & R. M. Wood.... 
Axle lubricator, L. 8. Enos....... 90eenpencoove scene 254,258 | 


(86) P.C.N., 0.4, W.V.CW.T. ‘ail 


another | 


For horse- | 


es OE Te Ga, ccc datiendacoccccuccocsscates 234,210 
Bark mill, D. O’Brien..... .... 
Bed bottom, spring, E. P. Fowler. 
Bed, spring, C. A. Libby.. 
Beer cooler, Lederle & GRGTIER 2.0. cc cccccccccceces 234.133 
Bell, electric, C. J. a Mbasdeeednocecousoccasoes ‘ 
Belt. galvanic, C. N. West. 
Belting, manufacture of machine, F. Walton. 
Bichromates, manufacture of, H. l’emberton..... 234,45 





- 234.282 


Binder for sheet music, J. 8. Shannon............. 234,150 
| Blind slat adjuster, J. H. Monk ..........0.....-.++ 234.317 
Board fastener, N. A. Hoernes.............. ..++++ 234,370 


Boiler setting, Maxwell & Silliman......... 

Boiler tubes, securing, E. McGovern. eee 

Boot and shoe crimping machine, J. A. & A. C. 
BOBIOF ..2..ooccanhanessecssennecnecde<scccaseccscess 234,163 


Bottle nursing, E. A. Barton... 














Bux, T. 8. Lambert............+. pece 
| Box, J. P. NOyes,...cccrcccseccssecsees sevenees ovece 234 23 
5 eee, Ge, A, Teas tanecétccececapicbetescacsese 234,280 
Bread, moulding, D. F. Bremner............. . . 234,168 
| Broiler, reversible, B. E. Shattuck 234,399 
Broom hvuider, whisk, G. Kent ........ ......<..«++- 24,289 
Buckle, C. L. & A. Marechal. ..............0..000++ 2§4.,310 
Buckwheat hulling apparatus, ‘Beaty & Calkins... 234,113 
| Button, composition, A. M. Noble........ on .. Bm 
| Button, sieeve, Caldwell & Winslow (r) 9,449 
| Button turning machine, Calkins & Cook... . 234,241 
Canoe, portable folding, W. Armstrong............ 234,164 
Cans, gauging and side seaming, R. Gornall ....... 234,771 
Car brake, A. K. Klim@.... ........<sceeeseee 234,298, 234,204 
Gar eoupiinn, @. Tis Game cecccccconcenscscccecesccs 204,175 
Car door bolt, J. B. Calkins.............ccese+ : WHO 


Car starter, B. G. Fitzhugh............ poesococcccs SEE 
Car starter, H. M. Powel. 
| Cars. sound deadening attachment for railway, 

French & Jeffers ee 
| Card and collar board, machine fer the manufac. 


} ture OF,C. M. Gage. — .ncccccccccccccevecseesss 24.206 
Carding machine, G. Estes (r)............6. «00s 9.457 
Carriage boot flat hook, C. F. Littlejohn........ 234 301 

| Carriage canopy support, 11. C. Seely. .. .......... 224,208 

| Carriage spring, J. 8. Mares.........-.00.--.-eeeeees 234,137 


Carriage spring, J. 8. Mares............. 
Carriage, two-wheeled, J. Jenkins...... 


| Cart, dumping, 3. Tweedie........ vevvee 204,851 
| Cartridge loading implement, F. G. Farnham. 234 250 
Cartridges, priming metallic, J. F. Cranston (r)... 9.458 


Casket or coffin handle, 11. W. Morgan ............ 234,220 
| Casket trimmings, E. 8. Wheeler............ 

Chuck, lathe, J. BE. Wilson..... ° 
Churning apparatus. C. B. Davidson 





Clock, calendar, P. Wagner... ..........ssecceeeeeees 2H4,355 
Clothes dampener, J. P. Elincott ..... ......60cse08 204,118 
| Coal breaker tooth, S. Broadbent (r).. ...........+- 9.456 
Coal tipple, M. Q. Curry. .........cccccceceeee wee 234,116 
Cote wk; FT. Mh. Baise cccv ccc recctccevcsscqsesees 24.290 
Collar fastening, horse, 8. J. Mowers (r)............ 9448 


Collars, m: chine for moistening the fold lines of, 


Commode, folding, G. C. Bovey..... 
Compass box. T. F. Randolph 
Compasses, telescope attachment to surveyor’s, 

De Pe TRGRID. 0000 vecoccccccccesessctscoccccesese 234,332 
| Condenser, P. Murray..............-. oes 
Confection. hygienic oatmeal, Lambert ‘& Huyler 234. 208 
| Copper ores, treating, C. T. Du Motay........ . 234,212 


| Core Dit Te, POGURB. <cicncccsscoeccocvcagcocsccteens 234,263 
Corn husking roller, T. C. Eliiott..............++++- 234.19? 
Corn shellers, etc., feeder for, M. Kidnocker...... ZA 292 

| Cornice, adjustable, Stratton & Steuerwald....... 234,344 


Corset clasp. J. J. Mahoney ............. 
Cotton caopper. D. 8. Allen 
Cradle, R. 8. Marshal!.......... 
| rane, center, ‘I’. Wrightson. 

Gee BSF. FRE wovcccenncesde Seceencecerseceses ‘ 





Curtain fixture, J. Darling......... .......«.++. 
Damper, stovepipe, U. B. Winchell ° J 
Desetak:, J. MaBRVISP. cccrcceccceses -coscoccccccccccese 2343 
Dies, manufacture of, M. R. Hanley...... . . 2342 
Ditching machine, G. W. Veil.... ........ 234, 
Draw bench and carriage, A. Stewart et al..... 234,211 

| Drawer pull, J. E. Merriman .............+-005 «+++ 234.139 
Drawing and cutting ovals, machine for, E. L. 

Gaylord. ....ccccee coves sovcsccesseccccees seseeee 334,268 

Electric lighting appara-us, J. R. Finney.......... 234,261 
Electric machine, dynamo, 8. D. Field (r) ...... 9,458 

| Electric machine, dynamo, F. Von Hefner-Alte- 

| BOG. cc cvcccscscoce ceceres coccccecocccoccoceseses 234,353 
End gate, wagon, 8. D. Shafer. condpunedenccozebeioe 234.149 
Eyeglasses, J. Schaffer (1)......csecceecceeccccene eee 9,460 
Fabrics, machinery for tentering and straighten- 


ing, 1. BE. Palmer (9)......+++-00:eeseeeecees 
Fan, automatic, J. W. Scott 





Feed cutter, D. 8.. 1. D., & W. D. Heebner........ 234, 83 
Fence, metallic, 8. GQ. Devoe..... . 2BA,256, 234,257 
Filtering apparatus, Maignen & Retif, ‘Fils cesnese 234,307 
Firearm, magazine, J. M. Marlin.........--+ceeeeeee 234,309 






Firearm, magazine, H. F. W heeler ( 
Flood gate, C. L. ShAW...... 2... .eceeeceeeeeeeneneeee 
Fluxing apparatus, H. Miller 
Foil, process and tool for uniting sheets of, B. E. 
Hiendrick.......... 
Fruit and enn carrier, - EL Page.. 
Fruit drier, R. BE. Burns... .... ..cescecceescccecenes 
Fruit drier, T. L. & D. L. Riggs..........cceeeeee + 
| Furnace for burning cbaff. etc., A. Moore. 
| Furnace for heating ingots, blooms, ete., w. ‘D. 
| BB ievcns cececvresensesss 
Gas apparatus, Noonan & Young peumbeoh 
Gate, J. CFIGES ccccces vee seven cove P 
Gearing, oscillating, Waters & Barnest. 
Glassware, mould and process for the manufac- 
ture of, W. L. Libbey 
Grain binder, B. Chamberlain ° 
| Grain binder. W. P. Payne ............secesceeeceees 
| | Grinding mill, T. J. Obenchain............ «+ s++++ 234,199 
|Hams and shoulders, preparation of boned, 
Maisel & Fisher........ 
Handle. bail, and strap holder for cans, etc., com- 
| bined, WW. Wilson, Jr.. oe «0 eecccccoccecsese 234 364 
Harness gag runner, W. H. ( Chapman pevvccoesecess 234 246 
| Harness pad. Grunder & Moyer. 
Harrows and cultivators, spring tooth for, A. J. 





. BAR 
- 234,318 








TROIS ... cccccccccssvcesccccccccossccscoccoses 2H RI 
Harvester, S. D. Madi ..........00e00) ceeeeweenceee 234.375 
Heat, generating artificial, B. N. Huestis.......... 234,190 
Hides and skins, process of and machinery for 


softening, W. Coupe ........-.-+«0«« 
Hinge for folding bedsteads. H. A. J. Rieckert.. 
Hinge, schoo! slate, J. M. Waters. . * 284,215 
Honeycomb foundations, making, A. F. Bonham. 234.2% 
Horseshoe machine. G. (. Pyle..........---++++> -. °4.200 
Horseshoe punching machine, G. C. Pyle ; 
Hot air furmace O. Pryam ..........ceces ceceeeeees 234,232 
Hot air register, G. W. Bucher.............+.++ 
Hydrocarbon burner, J. S. Hull. 
Indicator lock. F. W. Mix (r) 
Injector, BE. Woblers........00+ csceceeeeeeeee 
Inkstand, H. Hofmann .............--++++-+++: . 234,128 
Jewelry, manufacture of, Vose & Southwick...... 294,152 | 












me | Waren dia!, D. A. A. Buck.. 


Kettle handle, G. Booth......... ..-..cceesecesceeee 234,227 
Lamp, comb’d stand and bracket, R. Cartwright... 24.265 
Lamp, electric, J. W. Swam... .........sss005 «> . 234,365 
Lasting, device for prepariag uppers for, Brock & 
WESBUEG ccccccee -cosncdovennsavecsucessvseccusss 234.281 
Letter box alarm, electric, C. H. Carter ..... ..... 234.244 
Letter holder alarm, electric, A. Allison, Jr. ..... 234,218 


Lightaing or fire, protecting oll tanks from, J.C. 

Chambers. 
Liquid meter, Hancock & Heath. 
ae ee ee. 
Lock hub, J. W. Lieb............. ; 
Locking nut, J. B. Calkins 









Locomotive, narrow gauge, W. P. Benszey........ 234,279 
Low water indicator, C. F. Kurg.. ........ be 234,295 
Measure, shoemaker's. C. Schaefer adusones U4 2S 






Mills, germ detecter for roller, A. Fredenhagen . 41m 
Mitt shaping machine, W. P. Jennings............. 734,286 
Needle, 1. Benjamin... ........cccceceecece exsceeees 24,371 
Nut lock, M. Haneline.............ccsccceeeseveeeee W277 
Nut lock, J.G. Herold ........ccececseeesccceeneeces 234,127 
Nut lock, J. W. Tombow. ense-ens odsee . 4.0 
Ol) can or keg, W. Wilson, Jr sous 0 6000 4 3 
Oil tank, EB. E. Hendrick. ...........+..0+« -. Ble 
Ore furnace and reducer, J. Bujac........... . Mw 
Ore roasting furnace, J. Winterburn (r)............ 4 
Ore washing machine, dry, A. M. Dennen at a. . QW 
Packing, metallic. Osgood & Monroe..........«..... 234,327 
Paper box, (. M. Arthur.. . 2 
laper drying machines, turn 5 round for, 1 Woldron 234,389 
Paper pulp, apparatus for preparing wood for mak- 

te, We Oh. FRE + cdisativnsete cone-ne ehhsocse 234,144 
Paper pulp, preparing weed for making, W. R. 

Patatals ccccscccvscccecsessenec’ evetevensete 234,142, 234 148 
Pavement, street, A. Bannister... ...... ....-<+«+.. BAS 
Pen, stylographic, G. F. Hawkes ............cc0ee. 234.18: 
Photographic head rest, W. Kenyon (r)... ....... 9,451 


Photographic images, producing, D. N. Carvalho. 234,171 
Piatem, W. WOFRG?.....cosccccscccccccseses  cecces 284,574 
Planer knives, grinding, C. J. Le Roy seovncuccoces 264,299 





Planter, corn, Caviness & McCormick. ..........++. 2.43 
Piow jointer, H. A. Currier. .........cceceseesceeees 234,251 
Plow sulky, Patterson & Abrahama............ «++ 284,228 


Plow wheel, F. 8. Davenport $6 pedececseseqocece GIee 


Pocketbook fastening. J. Menahan seevcvecce . Basu 
Polishing whe). X. Vahile............ccceecdeceeeees 234,367 
Propeller, Kh. Gardner. ......0.0..cseecessseecseecees 234,267 
OR eee 234,189 
Puzzie and game apparatus, combination, J. R. 
Barry....... ° soenee - ceosescce GUND 
Pyrometer, E. Brown. intesbantiéestuneasadiial 234,108, 234 16g 
Railway signal, electric. C.J. Means.............00+ 234.515 
Raliway switch, W. Spleiman................cceeees 234.341 
Rai!way switch, automatic, R. P. Garsed.......... 224,178 
Railway time signal, A. M. Lave .... «1... ccseeees 231,506 
Ram and water wheel, hydreu ic. G. Yellott....... 24,068 
Reverberatory furnace, J. G. MeCormick.......... 234,16 
Rock and coal drilling machine, J. Koss ........ . WAT 
Roll, corrugating, W. Wilson, Jr... ......60600008 234,385 
Roll for troops, C. Blattmer...........66 cccsceceeenee 234,225 
Rotary engine, W. BCott............6 cccececcceeeees 234,206 
Saw tiling machine, I’. Bossert...............00+0+ 234,228 
Searf, neck. A. E. Convers. ens evasb . Bay 
Seed drill feed. J. L.. Riter. ccovececss O04,008 
Seeding machine force feed, J. L. Riter. ssiccdeteese 234,385 
Service box, J. E. Boyle ..........scceceseeeee 234,114 
Sewing machine, 8. French (r).......... . oo 
Sewing machine guide, J. F. J. Gunning . 234,181 
or machine ruffling and puffing attachment, 
> FE. CSCS ec cc ccces . . 234,242 
hbewtnn machine shuttle carrier, Austin & Nichols 234,112 
Shaf coupling, N. Stedman ...........-..cccceesseees 234,343 
Shearing machine, sheep, IH. A. Reid (r).. ...... . 9456 
Sheet metal can, (. Greem.. .......66+ «6s . 234,289 


Shingle shaving machine, J. L. & Ww E. Alexander 234,217 


Shoe, A. P. Holman Soon . 234,187 
Shoe nail, L. J. Atwood... ........ e , 234 222 
Shoe or boot, button, J. Hutton ....... .........05. 234,283 
Shutter fastener, R. Hayden...............ccceee ee 234.126 
Sifter, ash, Morse & McIntosh....... 234,319 
Sled brake, lL. E. Davenport.............6-.- scceesee 234 252 
Sole channeling machine, M. Griffin............ 234 272 
Soles, machine for attaching out, Brock & Wood- 

WIE ovnseccen.seswe-cccczesusece cosgecccsecaqneite 24,167 
Spark arrester, D. J. Timlin niapen - «ave DSO 
Spark extinguisher, locomotive, Gunther & Kow- 

Bene ce mecceocccesspecesceepens. sepes 234 274 
Sponge holder, G. Goetting............ ... ove coos amend 
Square, dressmaker’s, C. H. Griffin.... ............ M2 
Starching machine, J. P. Ellacott. . 284,119 
Steam boiler feeding device, H.4 O.Amtindsen(r) 9,459 
Steam boiler indicator, T. B. Rider 234,146 
Steam generator and furnace, J. Gihring.......... 234,123 


Steamer and drier, grain, F. A. Hoffmann ......... 734,281 





Steering apparatus, veesel, J. Gorman. . 234.180 
Stopper, W. W. Stewart... ....ccccccccccccccewenens 234,342 
Storage tank, BE. BE. Hendrick...............sessce0es 734,185 
Storage tank for petroleum, G. W. King........... 234.291 
Stove, base burning, E. ©. Smith....-........... ... MA 
Stove, lamp, G. W. Walterhouse, Sr................ 234,158 
Stovepipe elbow flanging machine, J. P. Ioor... .. 234,191 
Stud and clasp, M. B. BCOtt.. ......cccccececceccenes 234 337 
Stuffing box, Osgood & Monroe.......... . 243%, WAR 

204,357 


Stump puller, W. J. Watson.. 
Sulphur, cepper matte, etc., from pyrites, produc- 

tion of, J. Hollway . 
Surveying instrument, T. M. Jackson 
Tap, barrel, Fetterly & Dutton............-.06 sees 
Tea and coffee pot, Manning & Seips............++. 
Tea pot, I. T. Rue 





Teaching arithmetic. apparatus for, A. Classen... t 
Telegraph, J. R. Fintiey.........+. hoasee 234,260 
Telegraph, automatic, Taylor & Smith cuniamenenatl 234 347 
Telegraph, quadruplex, H. C. Nicholson........... 234,197 
Telephone exchange system, T. A. Watson........ 234,154 
Telephone exchange system and furniture, C. B. 

B& W. EH. FORE. «0. .ccrcoce cocccce cogesercccesece 234,192 


Therapeutica! appliance. ‘ciectrical, gE. A. Tem. 2438 
Thrasbers, fan blower for, H. L. Warren 
Thrashing and mowing machine, M. Gorel......... 234,270 
Time by gas pressure, indicating, G. G. Wagner... 
Tobacco, apparatus for curing and sweating, C. S. 


PRB .0cc0scccccesncs 2. “code 00 cbenghovendpende 234,829 
Tongs, pipe, C. H. Lovrien mocsectogusscgeutesthennis 234.304 
ool, combination, G. H. Pierce............. 234 378 
Toy mortar, Kyser & ROK. «0.066. 66 ceeeeweseeeneces 234 182 
Traction wheel, J. AllOMAS ..........ccecee csceeeees 224.200 
Truck. stove, M. B. Sohenek .....-...ceccecnee cone 234 335 
Preuss GAA, A. MSR sicccescicvsicvesacccecceccccccesce 234,433 
Twine finishing machine, 8. Ladiow.. .. 234,306 
Twist drills. device for making, H. A. w iliame -. 234,382 
Umbrella and cane, combined, Boles & Hall.. . AS 


Valve, safety. W. D. Forbes..... 
Vapor burner, W. !’. Butler . 
Vehicle ‘spring, G. Delker................- 
Vehicle wheel, W. Newlin... ........--+escceseeees 
Wagon brake, \V. B. Hami!ton. . 
Washing machine, J. B. Bowman.... 
Watch. D. A. A. Buck .. 
Watch case, D. A. A. Buck.. 





Watch, stem winding, D. A. A. Buck........ 284,235, 224,206 


380 


Scientific American. 





Water closet, G. & G. Jennings, Jr..... 

Water closets, waste water guard for, G 
Jennings, Jr : 

Watering stock, L. T. Slye..... ....-. 

Well, D. i. Tichenor... 

Wells, apparatus for boring, W. Ww. Vaughn....... 2 

Wells, drilling machine for artesian and other, 
P. Sweeney. os > EE ea 

Wheat heater. H. C. Johnson... 

Windmill, N. Hiolmes 

Windmill, E. J. Marsters 

Windmill, B. M. Rolph..... 


Carpet, © 
Coffin handle, W. R. McComas. 
Funera! ornament, J. B. Sargent.... 
Game board, Mann & Lee. ........... 
Harness trimming, W. B. Nortb .. 
Neckwear, ladies’, A. Back. 
Newel post, Ti. Textor........ ..... 
Ten pin, W. EB. Crandali 
Type, font of border printing, W. H. Page 
Type, font of priniing, W. H. Page.. 

12,019 to 12, 021, 12,83, 12,004 | 


TRADE MARKS. 


Reer, bottled \ager, 8. Wainwright & Co... ... ... 8,096 
Boot and shoe, C. E. Wiswall & Co ....... 6+ ceeeeces 8,089 
Chicory, E. Seelig 

Cigars, B. Aschermann & Co....... 

Ointment. hoof, American Lubricating Oi! Co 








a A dvertisements, | 


Inside Page. each insertion ---75 cents a line. | 

ack Page. each insertion ---%1.00 a line. 
(About eigbt words to a line.) 

Enqravings may heaa advertisements at the same rate | 
per line, by measurement, as the letter press. Adver- 
tisemenis must be recetved at publication office as early 
aa Thured ty morning to appear in next issue. 

s@ The publishers of this paper guarantee to adver- 
tisers a circulation of not less than 30,000 copies every 
weekly issue. 


THE INDEPENDENT. 


“The foremost religious newspaper of the United 
Staten! "--JOSEPH COooK. 


eet 


Tue LYDEPENDENT seeks the patronage of the public 
on three grounds, as follows: 

lat. It is the largest weekly religious news- 
paper published in the world. 

2d. 1c empieys as coatributors more able | 
writers, at home and abroad, than any other | 
weekly newspaper. | 

3d. It gives its readers a wider range of topics 
and more and fuller departments than they can 
find elsewhere in any journal. 

THE INDEPENDENT consists of 32 pages, neatly cut 
ard pasted. It is printed from clear type (we stereotype 
the pages weekly, and, hence, every issue is really printed 
with new type) and on good paper, and mechanically it 
is unexcelled. 

There is no question of prominence in religion, poli- 
tics, science, education, finance, or any other depart- 
ment of human knowledge which THE INDEPENDENT 
does not discuss. It has regular departments devoted 
to Biblical Research, Missions, Heligious Intelligence, 
Book Keviews and Literary News, the Sunday-School, 
Efucation, Science, Sanitary questions, Fine Arts, the 
movements of ministers, Personalities, News of the 
Week, Financial and Commercial matters, including 
Weekly Prices Current, Market Reports, Cattle Market, | 
Dry Goods Quotations, Flowers and Farming, and Insur- 
ance. In its religious department it gives news and 
statistics of all denominations of Christians, every- 
where. In fullness, accuracy, and comprehensiveness 
this department is unequaled. Several pages of stories 
and poems adapted to Old and Young are given every | 
week, with a column of Puzzler. | 

From time to time Sermons by eminent ministers are 
published. The current topics of the day are discussed 
in our editorial columns freely and vigorously. We are 
not afraid to state our opinions. 


Our New Terms for 1881. 


One subscription one year, in advance 
For 6 monchs, 1.50; for’ months 
One subscription two years, in advan 
One subscription with one NEW subscriber, both 
in advance, in one remittance 
One subscription with two New subscribers, all 
three in advance, in one remittance 
One subscription with three KEW qubscsibors, all 
four in advance, in one remittance 8 50 
One subscription with four New subscribers, all 
ve in advance, in one remittance. ........... 10 
Any number over five at the same rate, invari- 
ably with one remittance. 

These reduced prices ($2 per annum in clubs of five or 
more) are very much lower than any of the standard re- 
ligious weeklies, though the paper is much larger and 
better, as comvarison will show. 

Subscribe with your friénds and get the low rate. We 
offer no premiums, and reserve the right to withdraw 
our liberal club rates at any time after six months. 


5 00 


Sample Cepies free apon application. 


SUBSCRIBE NOW. 43 
Address 


THE INDEPENDENT, 
252 Broadway, New York City. 
P. 3. Box 2787. 





ON CHRONIC MALARIAL EORONING. 
—By Alfred L. Loomis, MD. hly instructive 
Clinical Lecture, Setiveees at tne as Fifeccetty Men edical 
College, N. cccrding to ‘essor op thon the 
effects of malarial pote are ps... A ina =e 
ing variety of furms and symptoms; so numerous and 
various, in fact, that they cannot be tabulated fu 
embrace enlargement of the spleen, ye, f dif- 
ferent forms, that may or may not be odical ; he 
peptic troubles which cannot "be relieved .- dyspeptic 
remedies ; headaches that are often treated as cerebral 
diseases ; confusions of mind; staggering gaits; loss of 

wer in portions of the body ; feteirenr at of mental 
aculties; inability to d» work of an kind; not sick 
enough to go to bed, but wo Il) and habitual 

to perform anything t that requires the | 
shortness of breath; ra weak, irregular pulse ; slee;- 
less nights, etc. The infection appears to be far more 
widely sp an is commonly supposed; and all who 
have ailments that fall within the category here men- 
tioned will do weil to read a excellent lecture. SUP- 


PLAYS! 


TYSON VASE ENGINE 


Absolutely non-explosive under al! circumstances and 
conditions. Cylinder, 144 inch bore, 244 stroke. 
PRICE sso. 


| Weight, @ Ib. He’ ht. 41 inches. Power, 1,000 foot Ib. 
per minute. Fuel, l2 fee 
Gasoline may be used. 


‘f Or Dental Lathes, Scroll Saws, Sewing Machines, &¢. 


See SCIENTIFIC AMERICAN of March 13, 1880. 


TYSON ENGINE CO, 
PHILADELPHIA. 


fy All Litho: 
Agts. big 


Magic Lantern Cata 


5 


Outht, 10c. GLOBE CaBD CO.,Northford,Ct. | 








BE MAG. 
Double size Sap saa atin 
On d, HARBACH, 809 FILBERT ST, PHILA. PA; 


ST. GOTHARD TUNNEL.—FULL HIS- 
tory of this wonderful feat of engineering, from its in- 
ception to its completion ; with particulars as to dimen- 
sions; methods of excavation and total cost; and an 
account of the ceremonies which took piace at comple- 
tion. Lllustrated with five naar. showing the first 
passage of the -nzinee © theows h the opening ; the north- 
ern entrance to the tunnel; the meeting of the work- 
men after the completion ; the first train through; and 
Prof. Colladon’s air compressors. 
TIFIC AMERICAN SUPPLEMENT, No. 2:26. Price 10 
cents. To be had at this office and from all newsdealers. 


WANTED.—ENGINEERS OR MECHAN. 
ics acquainted with steam, to sell the Hawes Steam Trap. 
Good wanGirWRS £SPERCER Livery st. city 
DO YOUR OWN PRINTING 
Presses and ontfits from $3 to $5¢ 


Over 2,000 styles of type. Catalogue - 
reduced price list free. 


H. HOOVER, Phila., Pa. 








PLAYS! PLAYS! PLAYS! 
For Reading Clubs, for Amateur Theatricals, Tem- 
perance Plays, Drawing Room Plays, Fairy Plays, Ethi- 
opian Plays, Guide Books, Speakers. Pantomines, Tab- 
ieeus Lights, Magnesium Lights, Colored Fire, Burnt 
Cork, Theatrical Face Preparations, Jariey’s Wax 
Works, Wigs, Beards, and Moustaches at reduced 
prices. Costames, Scenery, Charades. New cunalogues 
sent free containing full description and price 
SAMUEL FRENCH & SON, 38 E. 14th Street, ‘New York. 


t Gas per hour; Kerosene or | 


ramos Chromo Cards, no 2alike, 10c. 


Contained in SCIEN- | 


| CAT’V 


eee 


| 


Three Beautiful Gift Books 


FOR THE HOLIDAYS. 
. THE DORE BIBLE GALLERY.” 


mdred of the choicest of Gustave 
the Bible, and a page of 
each engraving, 


Con 
awe oi expian a 


ping Ce e Hw 

Dore's elas ations of 

iar era praegcaa 
rait 0 

oe eee porerto, cloth, full gilt, $6; morocco, full gilt, $10. 


“ATATA.” 

| By M. De CHATEAUBRIAND. 

! merican story, and one of the best efforts of the 

| as author. Buperbly illustrated with numerous 
full es of some of our gai scenery, by Gustave 


Dore rinted on heavy tiated per, and richly bound. 
ban Large quarto, cloch, full aie ths eoreeee. tall 1 gilt, $10. 


“THE WANDERING JEW.” 


| A series of twelve illustrations by Gustave Doré, pic- 
turing the weird and unseswaly scenes of the legend, 
with explanatory ary 
yp een cloth, gilt $2.50. 
A most beautiful production,” 
“* Published in very rich style.’ 
“Is ~~ apa with deserved success.’ 
Station 
ws Such | books are educators in the highest sense of the 
term.’”’—C hicago Inter-Ocean. 
“One of the most successful productions that have 
= honor to the pencil of Gustave Doré.”—Prov nce 
ourr 





—Brooklyn Advance. 
'—Publishers* Weekly. 
— Bookseller and | 


- 


Doré at a moderate cost."’ 


reach of the many.”—Hart/ord Couran' 
THE FINE ART PUBLISHING ¢ 0. 
535 Pearl Street, New Yor 
| For sale by all Mi or sent, postpaid, on secsigt 
be price, by the Publishers. 


‘HOW TO MAKE A “TELESCOPE. _BY 
| George M. Hopkins. Directions, accompanied by a com- 
plete set of working drawings, whereby y any person may 
| easily construct for himself at small cost, an oiective 
| telescope, capable of giving its possessor a deal of 





enjoyment and knowiedge of astronomy. Taw strated 
with 7 figures of details, drawn to ascale. Contained in 
| SCIENTIFIC AMERICAN SUPPLEMENT, NO. 25:2. Price 
? souta. To be had at this office and from ali news- 
| dealers 





"A SENSIBLE PURCHASE 


‘epeiy @ JTosmIY 
ureet Aoq nod 4ory 


| {A qe 


Price, $1.25. Parents, Read This! 


We have bonght at Assignee’s sale the entire lot of the 
above Youths’ Tool Chests, and offer th? same as a special 
— 1y attraction; made of fine black walnut and chestnut 

, nicely varnished, and 18 best assort tools, 

, &e. fin Chest contains Handsaw, Hammer, Try 
oe Chisel, Sovew-driy er, Draw Square, Rule, 
Mallet, Gimlet, Triangle, Nail Punch, Piumb-bob, Car- 
penter’s Pencil, Crayon, sandpaper, nails, tacks, brads, 
screws, &e., &c. T isissuch a ehance ss never berore 
offered to obtaina valnable and most sen present for 
any young man, and no household should. be without it. 
ye have some 7000 of these fine Tool Chests, which we 
shall offer at retail as a special bargain. We will 
send the above Tool Chest and Tools to any ahem < 
riunity 


rs, &7 





rocott of only $1.25. This is an unusual o 
aulding & Co., Manufacturers. and 
Washington strc Street, Mesten, Mass. 


ICE-BOATS — '§ — THEIR ‘CONSTRUCT ION 
and management. With worki nigel =~ details, and 
directions in full. Four showin mode of 
| donstruction. Views of the two f: ice-sa boats 
ar | on the Hudson river in winter. By H. A. Horsfall, 
M.E. Contained in Ln ay AMERICAN SUPPLE- 
NT, e same number also contains the rules and 
regulat ions for the fomation of ice-boat clubs, the sail- 
ing and ma.agement of ice-boats. Price 10 cents. 


ALAND’ S. 
Silent Injector, 
Blower & Exhauster, 


Apel to 





. Figured, and Actress Cc ‘hrom. 
50S 3Y sampie Book,25c. SEAVY BROS., 


ALOGUE OF NOVELTIES FOR 
Free. J.F. GAGE, Boston, Mass. 








Wc, Agent’ 
orthford, Ct. 


AGENTS 


aed AND ICE HOUSES—HOW TO MAKE 

; amount of ice required, etc., and full direc- 

oy for’ building ice-house, with illustrated pian. Con- 

tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 55. 

Guise 10 cents. To be had at this office and of all news- 
ealers, 








*$ LAST. THE HEKTOGRAPH SCHNELL POLKA 
pronounced by critics as unrivalled, the rage 
at balls and parties, sent on receipt of 15 ots. 
Hektograph Co, ,Pub’s, 23 Church St., NAY. 


STRAUSS 





ror 


Heavy Punches, Shears, 
BOILER SHOP ROLLS, 
RADIAL DRILLS Ete. 
SEND TO 


HILLES & JONES, 


wi LM INGTON, DEL. 


TOOPE’S PATENT FURNACE ERAT BAR. 
Best and cheapcst in the world. CH ‘OOPE, Manu- 
facturing Agent, 353 East 78th Street, New York, 





a valuable patented 


Wanted Manufactured on 2 coraity 8 ¥ tent 
erre Haute, In 


two-horse Corn Planter. 
WANTED. ge PARTN ER TO PATENT 
Plowing by direct traction, Thorough-draining (30 in. 


deep) Sem/-traction Portable Engine 
J.C. WHITE, Fountain P. O., Pa, 





THE GREAT WORK, Dopey | with colored 

ferparticw now Aang te It seat wight Agente NS me wanted Bend 

Templar outfits, 

volig a omeg fen for tlustrated cates 

tegen Rt REDDING & CO., Masonic we Broay 
way, New York. Beware of spurious works. 





TYPHOID FEVER.—A CLINICAL LEC- 
ture, by Prof. Austin Flint, M.D., giving | a various 

ptoms by jdong the disease may 
Potent 


Gletinguished from other fevers, and pointing 
proper pothole of treating it. Contained in 
~~ AN SUPPLYMENT. No. ‘251. 

be had at this office and from ali newsdealers, 





VLEMENT 102, ice 10 cent 


same nambe- contains an article on a“ 
tor Typhoid Fever."’ 


sagines of use in applying steam to agriculture, viz.. for | 


Price 10 cents. | ten ‘ , 
ie | orde Y mail, end 
New Treatment | i circular. ste ADEIS AS 


WANTED, 
An expertenced Mechanic, competent to superintend a 
Bolt and Nut Works. Address, stating age, yualifica- 
tions, references, etc 
BOLT MAKER, Box 773, New w York City. 


FIRE BRICK "33h 





HAPES 
BO & O BRIEN = 





Cards 2 alike), 


All Gold, Chromo, and Lit’ G 
Hintonville, Cons. 


50 UV Name on, lc. Clinton Bros., 

ICE -HOUSE AND COLD ROOM. —BY rR. 
Hatfield. With directions for construction. Four 

hg Contained in SCIENTIFIC AMERICAN SUP- 

PLEMENT, 59. |’rice ‘0 cents, To be had at this office 

and ofall newsdealers. 


MECHAN 1c WANTED. 
A skilled mechanie, capable of constructing and operat- 
ing a works for the mamutactare of wrought iron pipe 


tubing. Addre 
DUNMOYLE, Lock Box 1459, Pittsburg, Pa. 


WILL SELL SHOP RIGHTS TO ONE 
each State, for th 

Power * Self-Clamy i and. v inder-Cut Hay, <traw. and 

| Claims, address LEANDER R BECKER. York "Pa. ~ 


, r our. + Tihustrated 
THE BIGGEST THING oor: Zens 





———$—$ 2 





| 


Fe 0 


| Purification of Raw Rubber. 


[DECEMBER 11, 1880, 








The | cemees Apparatus 
with SINGLE. Lens, $12.00 


“ DOUBLE ACHRO- 
MATIC, - $15.00 


ADDRESS 
A. HERZOG, 
108 Cliff Street, N. y, 
Send for Book and Cir. 
cular, 10 cents. 





INDIA-RUBBER AND GUTTA PERCHA 


Industries.—By Thomas Bolas, F.C.8. An exhaustive 
paper on the sources and manufacture of both India- 
rubber and pete percha. I. The Sources of India-rub- 
ber. -— anufacture of Rubber. Kubber-bearing 
Trees. Collection and Composition of Rubber Juice. 
Characteristics of Rubber. Contraction by Heat and 
Oxidation of Rubber. Best Solvents for the Gum. | Ll. 
How Rubber ‘Toy Balloons 
Rubber Cements and. Rubber Gloves. III. 
Vulcanization of India-rubber. e Vulcanizing Heat- 
ers. Mixers for Rubber. ay of Su'pbur and other 
Chemicals upon Rubber. Cold Curing Process. *“ub- 
stances which Dissolve and Injure Rubber. IV. Specia| 
Applications of Vulcanized India-rubber. Manutacture 
P Rubber Thread. Rubber Tubing. Rubber Packing 
Rubber Toys RubberSponges. Rubber 
Rubber Cements. lates. Rub- 
bee Waterproof Goods. Kamptulicon. ee Pipe Mak. 
sxpercnaten. ~ Vulcanite tA Wheels. ‘ihe 
. V. Ebonite or Vulcanite. 
Vulcanized Oil. Substitutes for Rub 
Gutta Percha, its sources. proper- 


are made. 


Rubber Belts. 
and Printing. 


| fone. 
reat Steam Rubbe 
ental Rubber. 

ber. Celluloid. VI. 

ties, mode of manufacture. and appiieations. This paper 


| contains valuable information cor < why A the nature, 


= Se some of the mont sizing 5 productions of | 


“We are very giad they have bese put within the | 


properties, and mode of working rubber, and is believed 
to be the fullest and most valuable r on the ned ‘ta 
ever issued. With four illustrations. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT. Nos. 249, 251, 

252. Price 10 epass each. To be had at this office 


| and from all newsdealers. 











HOLIDAY GIFT FREE! 


bt NEW KNITTING MACHINE 


oa Eaitte r,is having ane w 
ing 


(ETING ia MACHINE: lies a dure 8a 8 lew 4 
ieee di rerent articles of beautiful designs can 


achine, for which = is eues a 
aney pak she Knitters being made of a poeety 
= ores w wont ge d BRIGHT wikEW yo ey 
dgquaranteed to ive Wied SA sie 
Tj0N foo re 
pany 


Wer make a SHECIA 
this popes bor tosend one 
So order, by mail, for nw 4, for 
te. “ two Knitters 


n 
A persons sending 25 25 
cudls, 


Five of our SAME PLes FREE. 

N&C i Nassau u St., New York. 
My New IIlustrated Pri, [it dgetiing 
ie 100Gold and SilverWaltham atches 
sent fora 3cstamp. It telis bow I send 


watches to all partsof U.S.to beexamived 
— ore Oi Wile any —s at t= 


at Fi 
wa 








GEOLOGY. — INAUGU RAL ADDRESS 
f President | Ananew Cc. 7 atthe annual meetin, 
of the British Association for the Advancement of &ci- 
ence, August, . A most valuable and interesting 
paper, showing some of the latest in Geology, 
and the important deductions therefrom "nesulting. 
Contained in SCIENTIFIC AMF ~T. St PPLEMENT, No. 
Price 10 cents. To be office and fro’ 
sdealers. 








5 'hromo Cards, etc., name on, 1c. 20 
Gilt-Edye ns. 10e.C L att }.. North bie 


SCIENTIFIC | AMERIC AN SUPPLE. 

MENT. pg ! desired back number of the SCIENTIFIC 

AMERICAN SUPPLEMENT can be had at this office — 

10 cents. Also to be had of newsdealers in all parts of 
country. 


Landsca 








THE BEST PAPER! TRY IT! 


THE 


Has been the foremost of all industrial publications for 
the past Thirty-Four Years. It is the oldest, largest, 
cheapest, and the best weehly illustrated paper devoted 
to Engineering, Mechanics, Chemistry, New Inventions, 
Science and Industrial Progress, published in the United 
States. Circulation over 50,000 a week. 

Every number contains from 10 to 15 original engrav- 
ings of new machinery, novel inventions, Bridges, Engi- 
neering works, Architecture, improved Farm Implements, 
and new discoveries in Chemistry. A year’s numbers 
contain 832 pages and several hundred engravings, and is 
conceded to be The Best Mechanical Paper in the World. 

TeRMs:—One Year, by Mail, $3 20 
Six Months, 1@ 
Address and remit to MUNN & CO., Publishers, 
37 Park Row, New York. 
May be had of all Newsdealers. 


—_-4-——_ 


A TENTS obtained on the best terme 
in all countries, Models of new inventions 
and sketches examined, and advice free. The 
official list of all patents is published in the 
Scientific American the week they issue. Over 
100,000 patents have been applied for by the 
proprietors of the Scientific American. Pam- 
phiet containing laws and full directions for 
obtaining Patents, Caveats, Copyrights, 
Trade Marks, etc., free, 


Address for the Paper, or concerning Patents, 
MUNN & CoO, 
No. 37 Park Row, New York. 
Branch Office, oor. F & 7th Sts., hubamaacand D. 6. 








The most convenient and economical ou 
ling. Lasts a lifetime. Fyior to4%y fo watch 


25-33 Franklin St on; see 


THE PERFECTED STYLOCRAFIC 


2 TL es 1 


ae Fenett nel, one  Pahatons me one. Wyttep © 


iTkks” 
treet, New 


est pocket. Pon 
aentedins of various Fm og Pied for 


full. 
‘ONOMY 
fork; 38 Medison Street, Chicage. 

















Scientific a 
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WITHERBY, Biee & RICHARDSON, Manufacturers 


of Patent Wood Working Machinery of every descrip- | 
tion. Facilities qarerpamed. Shop formerly ocenpled | 
by R. Ball & €0., rcester, Mass. Send for Catalogue. 


CLARK'S RUBBER WHEELS, 


This wheel is the best now | 
in the market, and is attract- 
ing the attention’ of large 
manufacturers on account of 
the great saving of floors, | 
which is ten times greater | 
than the extra cost of tbis | 
wheel. | 

Adapted to all purposes, | 
viz., warehouse trucks, plat- 
form trucks, scales, boxes, 
baskets, and heavy casters 
For full particulars, address 


GEO. P. CLARK, Windsor Locks, Conn. 
SURFACE FILE HOLDERS. 


By their use a crooked file may be utilized as well as a | 
straight one, and both are made to do better execution in 
tting broad surfaces than has hithert > been possible. 

No. 4 holds files 12 to 14 — long. pues T5e. each. 
i to 16 Price $1.00 each. 

Manufactured only 

ovidence, R. I. 


Bookwalter Fugine, ” 


Compact, Substantial. Econom- 
ical, and casily managed; guar- 
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including Gov- 
sonar, aE, etc., at the low 

HORSE P OWER.. 
46 
















| 
| 
| 
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No. 5 
‘or sale by the trade generals 
a. y the NICHOLSON FIL 








6 % 370 00 
ar Pu Put on cars at a oO. 
JAMES LEFves, & co., 

Pr inated. Ohio. 
or or 110 Liberty St., New York. 


~ $30 to FR 000; 2 te 32 § Stops ops. 
Piunos Oe Be. Address 
quae Danie ‘Wastington, NJ. De 


KATES m0 NOVELTIES. 


Send for Catalogue. 
R. SIMPSON, 132 Nassau St., N. ¥. 


B, W. PAYNE & SONS, CORNING, N. Y. 
ESTABLISHED 1840, 
Patent Spark-Arresting En- 
ines,mounted and on skids, 
ertical Engines with wro't | 
- boilers. Eureka Safety pow- 
ers with Sectional boilers— 
P can’t be exploded. All 
t A with Automatic Cut-Offs, 
xy From $150 to $2,000. 
Send for Circular. State 
where von saw this, 








ORGAN 


gots 






















$128 day at home easily made. Costly | [ 


A WEEK. 
outfit free. Address Truz & Co., Augusta, Me. | 





Superior Wood ‘Working Machinery, Prahafeing, Pu for —_ 
inet, Piano, and Piano Action Makers. 8 
and Hangers. P. Pryibil, 461 to 467 W. 40th St., New aoe 


TELEPHON - Works 1 mile. 


Price $4. Pat’d. 
Uirculars free. Ho~coms & Co., Mallet Creek, Ohio. 








HEALD & SISCO*c 


VLE 








AGENTS WANTED TO INTRODUCE 
& new and novel Account Book to business men. A rich 
harvest to competent parties during the next three 
mn All Riculars by return mail. 

Ww. PAMPHILON, “j Bond 8t., New York City. 


$5 to $20 seceze ome, Sam Goce Portas Me 


NTED. 
Situation as Superintendent of Foundry and Machine 
Works, Address Box x 508, Defiance, O 





THE STRONG- 
est, most com- 
plete, and reliable 
of En ines and 
Boilers. Fa 
sizes, 4to 40 H. P. 
Others on appli- | 
cation, A 
ntless steam 
ettles and ma- 
ebinery eter 
ly. Geo. 
cone o.,Buffa- 


» a 


NOVELTIES IN WOOD WANTED. 


Will buy or manufacture on ro ity. 
CONWAY . CO., Conway, Mass. 


50 Elerant t Cards, 50 styles, with name, 1c. 40 ) Tra: ns- | 
parent, Oc, Stamps taken. | PEARL Cou.,Brockport,N.Y. | 


BIG BIG PAY to sell our our Rubber Printing Stamps. Sam- | 
ples free. Taylor Bros. & Co., Cleveland, O. | 


$777 777 22zsn st “OWICKERY,. 


GREAT WESTERN. 





























a. Outat Free, 
, Augusta, Maine. 


_ GUN MOR, 







Send stamp for Catalogue. 
Rifles, Shot Guns, Revolvers, sent c. 0. d, for examination 


f 


TOOPE'S PAT. Fi FELT AND ASBESTOS: 


Non-C — uc . | 
ae manufact eT te hie ae bento “Cover vine Co. | 
Pinited, London. and. For Steam and 
pipes ‘team Pans and Coprers, Hot and Cole "Water | 
fons, Refrigerators, Meat Cars, etc. “amples A 
Sole Manenan agents wanted. (i darene ¢ is. Toone. 

ng Agent in U ce an orks, 
58 East 78th Street, New York City. 


o| Ath aed Pa, A he Ag > Skates, fg 





LL AN SURPRISE 


Why? Because the 
we absolute! 
Motto, or sentim« esde 








2d, we want 
an nt, we determined 


all we promise; 
rally Lng whas we 






Solid Ring, © 
ed on the inside, 
look well, to wear 











your ring an 


or Post 6 months. Every club subscriber 


Heth year, and this offer should not be 


—If not engraved, we will mai 











itlustrations exact! led Gold Solid 

Give Away! In addition, we will encrave any name, initials, 

esired on the inside, pack it securely, mail it postpaid, anu guarantee J 

it toreach yousafely, warrant it to wear, and prove a suitable and valuable present for 

any lady, gentleman, or child. “ How can you do it ?” you ask 

own the old Saturday Eventn: Poot, of Philadelphia, and have ample means to do 
Pry 000 N “ 


i 
pete guarantee its safe delivery, warrant 
lor years, and if any first-class }eweler will say the Ring nonin fs pot worth the amount 
you have paid for the Post and ring, we will cheerfully refund the money. 
what we —< ¥ We want alarge list of subscribers in your neighborhood, and we ko 
d the Post, you will show the paper to your friends, refer to 
Subscribe, as ie | have recently reduceé the price from 
A club of ten ordered at one time, accompanied by 
Ring, free. A club of five ordered at one time, &ccom 


Papers, your order will be filled within a few days. 
THE SATURDAY EVENING POST, 726 Sansom St, Philadelphia, Pa. 
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ili yy K HER 


y represent the 18 k. Rolled 














Let as explain: lst, we 













cw o Ta, and as we frac: 
to $50,000 to get them, if me- 
_ os ur shat we shall get 






"One Dollar, o0 or before 
ew subscriber, or Saturday 





BALP-ROUND RING. 


e mean and will do just 
fier you receive 
advise them to 










ts merits 







2.00 a year. 

$10, entities the sender to Post and 
anied . $5. entitles the sender to either the Ring 
ing premium. 







receives the 





“TIME TRIES ALL THINGS.” 


The Post is not an experiment ; it is the oldest litcrary and family paper in America, now in its afx- 


confounded with the tempting promises of irre: reed ~ ica. 


It is @ large sixteen-page weekly, elegantly printed, folded, cut, and bound. Its fetion f the nest 
order—the very best thought of the best writers or Respe as ond America. Iteovers the whele fe! dof 


Rivoie Chas, Answers te Inquircrs, 
ments, Shctoues, Narratives, ete. Each volume contains 


twenty-six Seriais, crom the - <A * @ best living authors, and upwards of five hundred short stories, and 
furnishes an amount of Strictly first-class reading marter, alike pay te every member of the home 
circle, which can be obtained nowhere else. At 62.00 a year the Post 
extatence jee to-day. The Post has never missed an issué and as to our reliability we refer you to any 
bank, express office, or reputable business house in Philadelphia, If this unparailel- 
ed offer does not interest you personally, or on behalf of some relative or friend, 

please call it to the attention of some one who will appreciate it. This offer will 
| not be good after the date named. In ordering, send size, and state which of the 
] two rings you desire,the Band or Half-Round. To ascertain the size wanted, 

take siipof paper and place it around the finger you wish to ft, cut soit will fust 
meet around the finger, send the slip to us, and we willsend you a ring that will fit 


is the cheapest paper in 


| your ring on same dy order is received; 
Address, 








SUPERIOR SUBSTITUTE FOR WOOD ENCRAVINGC. 


VOSS PAVEN EAN 


WOss's NEW PROCESS 








THE MOST USEFUL, BOOK IN THE, WORLD! 


ONLY, 








tek y 





Contains about 30, 

pronounced and correctly’ epee, “otter the manner of tho 
/ (rreatest language teachers; together with over 250 illustra- 
fions. This book teaches how to spell, understand and pro- 
nounce every necded word in the English language ; enlightens 
those who know Little, improves those who know much 

pone TR cry pe 


(E. : inecloth. Sent post- 
° c paid See seh 40c.; 2 boo! at 
$for€1. Agents wanted. Stamps taken. BU Ry & PRENTICE, Bookselle 6 Beekman ete Ne 





learly defined, accurately 





ttisa 
pest complcte Dict onary 
ear type, and ho nd tsomely 









person, The chea 


le 





ished ; printed from new, c 








“BLAKE’S CHALLENCE” ROCK BREAKER, 


Patented November 18, 1879. 


ency, on eel 
First C 


BLAKE CRUSHER 








standard BELTING, PAC 





Emery Wheel. JOHN H. CHEEVER, Treas. 


Railway and Mining Corporations, Cities, and Towns. 


CO., Sole Makers, New Haven, Conn. 





NEW YORK. 


For Blacadam Read making, Baliasting of Railreads, Crushing Ores, use of Iron Furnaces, 
etc. idiy superseding our older styles of Blake Crusher on account of its superior strength, efici- 
i Adopted by important 

edal of Superiority awarded by American Institute. 


Our name is stamped in fall upon all our 





~ SONGS 25 Cts. a 100. 


1 Baby Mine. 5 The Old Cabin Home 
6 The Little Ones at Home 

12 See That My Grave’ s Kept Green. 
13 Grandfather's Cloc 
56 Little Old Log C abin in the Lane. 
68 Marching Through Georgia 
60 Widow in the Cottage by the Sea. 
72 The Faded Coat of Biue. 


The Gypsy's W 
112 The Old Man's 
123 A Flower from 
158 Massa’s tn de C 


172 Tenting on the 


86 Listen to the Mockin 


107 Carry Me Back to Old Virginny. 


165 I Cannot Sing the Old Songs 


182 Over the Hills to the Poor Hou 
211 Will you Love Me When I'm Old? 
232 Old Arm Chair (as sung by Barry) 
| 243 Oh! Dem Golden Slippers 
| 265 Little Brown Jug. 
| 290 Poor Old Ned 
} 305 I’se Gwine Back to Dixie. 
308 Where is My Boy To. Night? 


sealed 
Drunk Again 
Mother's Grave. 
old, Cold Ground, 


Old Camp Ground 


—_ will send py mall, postpaid, any ten of these songs for {| Q cents; or the whole twenty-five songs for { SING 


will send the above twenty-fivesongs and seventy 


ONE H 


of songs, and agents’ roc 


)., FOR 2 T Send postage stamps. Valuable catalogue 
ease ae diisa tts paper. Laine. EWA & CO., 106 John | St., New York 


SCE more new and popular songs, ete, (MIA 









strong and d 


~~ 


sy) DUC'S ELEVATOR BUCKET, 


For use in Grain Elevators, Fleur Paiile, Segar Retussion cnt 
Mills of every kind. They are 
urable. Have no corners to Gee aS 00,0 


THOS. F. ROWLAND, Sole Manufacturer, Brooklyn, N. Y. 





made of Charcoal eeuring Iron, extra 
D use. 





The BELMONTYLE OIL 


Hardware, eto., without in ury to the polish. In use 
over 10 years Highest Testimonials. Samples 50 cents, 
three a 00, sent eS VEE OL —- — 
smMON LE 
80L : WaXOPACTUR 
150 Front street, New Y ork. 


BEST BAND SAW BLADE 


_ in the market to Lonpow, Berry & ORTON, Phila., Pa. 





a week in your own town Terms and $5 ontfit 
$66 ico _Adtrem H. Haurert & Co., Portland, Me. 





’ ROSCOPES. 
Pensa FIELD G GLASSES, 
ANEROL Ka Roy 


333 


Lo: SOPH Cc. ry ti HEMIC "AL 
Put © AP Shei 





Catalogues as follows sent on applica- 


tion: Part 1, Mathematica! Instruments, | 

1@pp.: Part 2, Optica! Instruments, 186 pp.; 
Part 8, Lanterns. 112 pp.: Part 4, Fuvensents Land | 
py ratus, 160 pp. JAMES W. ~~ 

estnut St., Philadeiphia, . 


O., 24 








| iil 


giz! 





Palley Blocks. 
Iron Sheaves. Phos- 
hor Bronze Seli- 
Ww} Bush- 
i ings. PENFIELD 
B foc K WORK 8, 
*- Iron Bhes ve 


Lock Box %, Lock- 


aside Iron wee 
. Steel Roller Bushed. port, N. Y. 


soe Block. Troe 


UNIVERSAL GRINDER. 


These Grinders consist of a series of disks with bevel- 
ed edges locked together on a shaft. They revolve to- 
wards each other at different rates of speed. They com- 
bine strength and durability. No friction; hence no 
heat. They will grind all kinds of Grain, also Quartz 
Rocks, Ores, Gypsum, Brimstone. Shavings. Shells, 
Brick Clay Cork, Rubber, Bone, Oil Cake, Flax Seed. 
Cotton Seed, ~" any number of articles in use by 
manufacturers and sermsers. These Grinders are dis- 
Send for Illustrated 


posed of on reasonable terms. 
‘atalogue with terms. at ELL & CHAPIN, foot of 
West I%h Street, New York 





Dead Stroke Power Hammers 


are superior to all others for forging and die 
work. Over 300 now in use. Manufactured by 


PHILIP &. JUSTICE, 


4 North 5th Street, Philadelphia, Pa. 


- Wheeler's Patent Wood Filler 


fills the pores of wood perfectly, so that a smooth finish 
is obtained with one coat of varnish. Send for circular. 
Mention this pape 
BRIDGEPORT WOOD FINISHING CO 
4 Bleecker Street, New York. 





| 





Roots’ New [RON BLOWER, 


st ® 


POSITIVE BLAST. 
IRON REVOLVERS, PERFECTLY BALANCED 


iS SIMPLER, AND HAS 
FEWER PARTS THAN ANY OTHER BLOWER. 
P. H. & F, M. ROOTS, Manuf'rs, 


CONNERS VILLE, IND. 


S. $. TOWNSEND, Gen. Agt., | § a? 


WM. COOKE, Selling Agt., 6 Cortlandt Street, 
1S, BEGGS & CO., Selling Agts., 8 Dey Street, 
CM SEND FOR PRICED CATALOGUE. 


V AL E Vi RTICAL MILL. 
Iron Frame; French Burr. CHEAP- 
EST and for quality round no eu 

rior in the world. Alsothe Yale V er- 
tice) and Hori:on- 
tal Steam Engines 
and Boilers. Send 


NEW 
YORK. 







Cor. Chapel and 
Wallace Sts., New 
Hares, Conn., 


‘PROPOSALS FOR MAIL 
LOCKS. 


POST OFFICE DEPARTMENT, 
WASHINGTON, D. C., October 3, 1880. 
SEALED PROPOSALS will be received at this De- 
partment, until 12 e’cleck, neon, on the 26th day 
of January, 1881, for furnishing a new kind of mail 





| locks and keys for the sole and exclusive use of the 
| United States through registered mails 


As the public exposure and searching examination 
necessary to intelligent bidding on any prescribed model 
of a lock and key would tend to impair, if not entirely 


destroy, the further utility of such locks and keys for 
the purposes of the mails, the Postmaster General pre- 
scribes no model or sample for bidders, but relies for a 
selection on the mechanical skil) and ingenuity wh ch a 
fair competition among inventors, hereby invited, may 
develop in samples submitted by them. 

Specifications of the conditions and requirements re- 





NEW YORK BELTING AND PACKING COMP’Y.| 


The Oldest and Largest Manufacturers of the Original 


SOLID VULCAN ITE 


EMERY WHEELS 


All other kinds Imitations and Inferior. 
KING, and HOSE, 


Address NEW YORK BELTING AND PACKING CO 





| lating to proposals, samples, contract, etc., as well as 
forms of proposal, will be furnished on application by 
| letter to the Second Assistant Postmaster General. 

No proposal will be considered unless it shall have been 
| submitted in accordance with such specification and 
| forms. 

The contracts which may be made will be in conformity 
to the specifications and the accepted proposal. But the 
right is, however, reserved to reject any and all of the 
proposals. 

JAS. N. TYNER, 


Acting Postmaster General. 








AMEKICAN, 


fllustrated editorial 





See 


in ScrenTirn 





August 234, 1879. 
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THE HOLLY SYSTEM FOR HEATING 
cities and villages, under the Bol Patents, is in prac- 
tical operation in Many places ‘or economy, comfort, 
and convenience, is superior to any other principle. 
Licenses granted to corporations for (he use of this sys- 
tem. Holly Steam Combinat’n Co., Lim., Lockport. N.Y. 


HUB MAC HINFRY 1B TURNING, HUB MORTIS- 
ing, and Hub Boring Man nines. Send for price list and 


WOOD WORKING MACHINERY. 


ANING 


| circulars. DAVID JENKINS, Sheboygan, Wis. 


CARVIN 


TENONING 
3AND & SCROLL SAWS 

jNIVERSA; ARKED 
VARic ry wooD’ ’ _, 


J.A.FAYN CO. 


Trked 








AGENTS WANTED. os PER BAY made our 
PLATFORM FAMILY SCALE. 
Weichs up to 86 Iba. Re sail paren, e2. A 


AGENTS. Exclusive territory free, Terms jew pa Ps, 
surprise Agents. DOME STIC Rt AL ECO., Cineinaati, QO. 


OTIS’ machiner 


‘Meskinors, 


OTIS BROS. & CO., No. 48 Broadway, New York. 





WILLIAMSPORT 
Pony or Panel Pian- 
er. or general use 
in Door Shops, Box 
and Furniture Man- 
ufactories. For plan- 
ing Door Panels, 
Cigar Box Stuff, and 
Furniture work, it 
has no equa) 

We use the Ellis 
Patent three part 
Journal Box and «a 
solid forged steel 
peas. nae a 


foaa, Will plane frog 
1-Kk to 6 inch thick, 
Weight, 140 1b. The 
lowest priced first 
 aaee pisoee in = 
iogue and price list 





market. Send for illust 


strated ca 
ROWLEY & HERMANCE Y Wiltamsport, ‘” 
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Aavertisements. 


Inside Page, each insertion ~~ - 75 cents a line. 
Back Page, eu insertion --- 0 a line. 
(About eight words to a line 

Exgravings may head advertisements at the same rate 
per i né, measurement, a8 the let/zr press, Adver- 
tisements must be recewved at publice.t'on office as early 
as Thursday morning ‘0 appear in nxt issue. 

$2” The pubiishers of this paper guarantee to adver- 
tisers a circulation of not less than 50,000 copies every 
weekly issue. 


Pictet A Artificial Ice Co., Limited, 


42 Greenwich st., New York. 
pad A to be ab most éficient and economical of all 
existing Iee and Cold Air Machines. 


rae wWEew 


PULSOMETER 


Is more economical in points 
of original cost, expense for 
repairs and running expen- 
ses, than any other Steam 
Pamp ir the World. 

Simple and compact, with no machin- 
ery whatever to oil, or get out of order, | 
it stands at the head of all means 
of elevating water or other 
liquids by steam. Jt needs 5 
no skilled labor to look after it. 

Send for book giving full 
description, reduced prices 
and many letters of com- 
mendation from leading g 
manufacturers and others p 
throughout the country who are 
using them 

Prtsometer Steam Pump Co., 

Bele Owners of Hall's Patents in the U. 8., 
181,515 to 191,543, both Inclusive, and the 
NEW PULSOMETER, 
Office, No. 83 John St., 
P.O. Box Ho. 1533, | New York Citr. 








ai | 





fees 


LIQUID PAINTS, ROOFINC, 

Steam Pipe & Boiler Coverings. Steam Packing, 

Mill Board. _ Sheathing. Fire Proof ¢ Coatings, &e. 
on Descrtrtiv« eh 

_HeW. JOHNS MFC co.8 7 MAIDEN LANE, N.Y. 





NEW YORK BELTING AND PACKING a 
| Vulcanized Rubber Fabrics, 


FOR ALL 
MECHANICAL PURPOSES. 
The |The largest ai and oldest establishment in the world.| 


37 & 38 PARS ROW, NEW YORK. 


Established 1844. 


JOSEPH C. TODD 
Successor to TODD & RAFFERTY 
PATERSON, N. J., 


Engineer and Machinist. 


mp, Jute, Rope, Oakum 
and ad Baga Machinery. Steam En- 
ete. Sole Agent for 
- ‘New Rag Acme 
ine and Force Pumps combined. 
Also owner and exclusive manufactu- 
rer 


THE NEW 


Barter Patent Portable Steam Engine. 


7 ky enginey exe, epuinhily adapted to all kindo of 
pow or ving printin; presses. pumping w: er. 
sawing wood, yoomee. Gina 


and ali 
i 





wa 
FE 





ing cotton, 
purposes, and are 


eid HIESRSS "MS 


“Ss. ©. » “rODD, 
PATERSON, "Nu. J. 
Or No. 10 Barclay 8t., New York. 
MUSTACHE AND WHISKERS, 


* teed Eb 
eae arg mee sary Mens 
from 2 lo 4 weeks and never faile oung men 


orse Pcwer,$ 
orse Power, 
pote nyse! 





cooneis 


Scientific American. 
Tre Cameron STEAM Punp, 


DESIGNED FOR USE IN 


GOoxrD, SIinvEnR, 


| 


| 


[DECEMBER T1, I&8o, 





COAZ, AND IROW 


MINES, 
ALSO FOR GENERAL MANUFACTURING AND) 


FIRE PUMEY Ss. 


Pamps farnished with Movable Linings 


in Iron, 


Composition, or Phosphor-Brenze 


addres THE A. 8S. CAMERON STEAM PUMP WORKS, 


FOOT EAST 23d STREET, 


NEW YORK CITY. 


THE 


| New York Ice Machine Company, 


21 Courtiand St., New York, Rooms 54, 55, 
LOW PRESSURE BINARY ABSORPTION SYSTEM, 


Machines Making 


ICE AND COLD AiR, 


Low Pressure when running. No pressure at rest. Ma. 
chines guaranteed by C. H. Delamater & Co. 


—— 





‘EMERY WHEELS and GRINDING MACHINES. 
THE TANITE CO., 
Stroudsburg, Monroe County, Pa. 


Orders may be directed to us at any of the following addresses, at each of 
which we carry a stock: 


l4 De 


New Y ort, 
Chicago, 15? and 


India papelio, 
De 


ware 
New ‘Orleans, 26 Union St. 


Street. 


Loui nN rth Thi pa bt. 

st. Louis. 0 

St. Louis, 811 to 819 North Second St. 
tncionis: 27 wet was 
‘ . es n 

‘dia napel Corner Maryland and 


San Francisce, 2and 4 California St. 
Philadelphia, il North Sixth Street. 


Boston, 71 Doane 
ortiand, Oregon, 43 Front St. 
ondon, Eng. St. Andrews 8&t., 

Holborn Viaduct, 
Liverpoo’, Eng., 42 The Temple, 


le St. 
Sydney, N.S. W., 11 Pitt St. 








HARTFORD 
STEAM BOILER 


Inspection & Insurance 


COMPANY. 


W. B. PRANKLIN,¥. Pres’t. J. M. ALLEN, Pres't. 
J. B. PIERCE, See’y. 
COLUMBIA BICYCLE. | 


The my has proved itself to be a 
practical road vehicle, and | 
- A number in Min daily ee _ i | in- 


easing. 
ten. seekers alter health = leasure, 
all join in bearing witness to its merits. 
Send 3 cent stamp for catal ogue with 
SI J price list and By information 
THE POPE WE’G CO., 
89 Summer Street, nm, Mase. 


eT A GF Mast a 00,000.00 


CAN MAKE 5 
BY SECURING 


mrss MANUFACTURERS’ CABINET. 


By employing Agents for 500 Manufacturers. 
By manufacturing rapid selling articles. 
By getting, through means of the Cabinet, the best 
agencies in the world. 
Address J.B. Arman. 
WEST ST., MADISON, IND. 
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ECKLeXs) 


are Sayer tary Boon. 


Rr of THE WAY ok D- 
». EMERSON SMITH & £0 
317-\,4.07 eee 


BOILER 5 cavranee 


Plastic Cement and Hair Feit, with or without the 


Patent ““AIR SPACE’? Method. 
ASBESTOS MATERIALS, 


Made from ay Italian Asbestos. in fiber, mill board, and 
round packing. THE CHA Li ERS-§ PENCE CO. 
40 Jobn Street, and Foot of EB. 9th + Street, New York. 


THE No. 


Eureka Band Saw 


has advantages over any other | 

tactured. Is first-class in all res 

cheap, and durable. Also Pon | 
SJ ers and Upright Shaping and Variety 

Moulding Machines, and a large va- 

riety of Wood Working Machinery. 

For particulars, address 

FRANK r co., 
Buffalo, N. Y. 











wear fall beard, target i's. Ne 


Injerr, » =; iy applied 2 
ei aompaer diver, = aMITHLO., “ 
Rguca. Pristion, Tha. (Strictly geouive.) 


TELEPHONE 3:2 Mpoct rien Supplies. 


C. E. JONES & BRO. CINCINNATI. O. 


Mill Stones and.Corn Mills. 





a) 








MACHINISTS’ TOOLS. 


NEW AND IMPROVED ~~ ameanemaan 
Send for new Illustrated 


Lathes, Planers, Drills, &e. 


NEW HAVEN MANUFACTURING CO.,, 
New lHiaven, Conn. 








| 
| 
| 
| 





The attention 0 ¢ Arahat. Engineers, and 
is called to the arent deel in price of wrought 
STRU CFUR A ON. 


{t is believed that. were owners fully aware of the smal! 
ifference in cost which now exists vs iron —y 
wood. the former, in many cases, ad 

-and avoiding. al risk 


chesety saving of 
‘ion to b re. Book of de- 





ied information furnished to Architects, Engineers, | 





| ane Builders. on appli 
For showin 


Pyr heat of 
ometers, Ovens, Hot Blast Pipes, | 
Boter Flues, Superheated Steam, Oil Stills 
HENRY W. BULKLEY, Sole Manufacturer, 

‘ao Broadway, N. Y. 


CORRUGATED AN® CRIMPED IRON 
FING AND. SIDING, 
FOO, Saleeee Roofs, Shutters, 


Peon ne cas 


» 5 Dey Street, 





New Yon. 


ERICSSON’S NEW MOTOR. 
ERICSSON’S 





‘New Caloric Pumping, Engtine 


DWELLINGS AND COUNTRY SEATS. 
Simplest, bag oot one ~~ economical umping —— 


for domestic servant A an 
Absolutely safe. Bend ‘for Sao 


DELAMATER IRON WORKS 


C. H. DELAMATER & CO., Proprietors, 
No. 10 Cortlandt Street, New York, N. Y. 


N Eclipse E 





e Engine 


Vespicpen s steam power Se for s = 

pu 
Saw Mills, and for arr — 
wea where a first-class and’ eco- 
: Engine is required. 
Eleven__ first-class premiums 
Yentenni- 


Lis torial illustrations. 
FRICK & sto. Waynesboro, ae 
When you write please ame this pape: 


Pond’s Tools, 


Eneine Lathes, Planers, Drills, &c. 


DAVID W. POND, Worcester, Mass. 


wm". A. HARRIS 
PROVIDENCE, R. I. 4nu STREET), 
inutes walk from stat 


HA Titie-ConLiee ENGINE 


With Harris’ Patented 
from 1010 1.0008 De 


én, Pa. 











e make Burr Mi fipemen,, Fustabte Mills, Smut Ma- 
guns Vackers, Mill Picks, Water Wheels, Pulleys, and 
Gearing qoues y adapted to Flour Mills. send for 


J.T. SOVE & SONS, -Baffalo, N. Y. 





3 
SUN ‘SUNG CHOP TEA 


= our 


SHEPARD’S CELEBRATED 
$60 Serew Cutting Foot Lathe. 
Foot and Pi Lathes, Drill 
Bos nd, fame athe, 2 ret 
Auecheents. Chucks, Mandrels. 


s, rs. etc. send for 
catalogue of out: for amateurs or 


artisans. 
m LL. eugraep & CO., 
West Front Street, 


S31, 333, 335. & 337 
=e Cincinnati, Ohio. 





on receipt of 6 cents. 

itis the FINEST TEA 

imported. Warranted 

to suit all tastes. Postage stamps taken. Terms free. 
The Great American Tea Co., Importers, 

P. 0. BOX 4285. 81 & 33 Vesey St., N. Y. 


The { George Piace Machinery Agency < 


Machinery A Ev Rery Description, 
121 Chambers and 108 Reade Streets, New York. 


ELON. WATCHES, 


Write for Catal stalogue to 
ICAN WATCH CO. -PIPTSBUROH, PA PA 








An4 epee» pactine . Metal or W mate ,) 


order by NER, @2 Centre ne a 


ROOFING. 


or flat roofs. 
+ pow irda the com, of tin. Circulars and sampies 
Agents Wanted. NEW, 82 John Street, New 3 Yor. 


and upwards. 
is o = Sy Box Cedar Boards and Veneers. Po 


| line Foreign and Dom 
and Veneers. 


Working Models : | 
| 


CIGAR BOX LUMBER.|, 
SPECIAL PRICES to all parties ordering 
20,000 FEET 


Being Sole Manufacturers of the cele- 
brated perfectly smooth and thoroughly seasoned 


CUT AND PRESS DRIED LUMBER, 


e can Offer to all manufacturers extra inducements in 


ei 
|W code am and Brush Stock. Our Cedar lied to 
Poplar, is much preferred to imitation Cedar. Ful 
estic Woods in Logs. Flask: Boards, 

Send for Catalogue an ice List. 
G AD & c 0. 


EO. 
186 to 200 Lewis street, New York, 


WIRE ROPE 


ress JOHN A. ROERLING’S SONS, Manufactur 


Also in 
eneers @ 


Butternut. and Mahogany. 





Applied hy ordinary ee an" renton, N.J., or 117 Liberty oe New York. 
Wheels an d Rope er long 


for conveying 
Send for ” 





A. AT BWR LETT Assorted, Ne Beck 


PERBIN Ss’ 


High Pressure Engine and Boiler, Bt, 
dente amen icy Howards of ft arranged wit th Mr. | 


ig a nine to repre- | 
Limited: of London. in th sesh Ae caer | 
Sellen 





— ————_ | 
on vii vubject, wi ll receive 
E, secre’ 


THE Seexine ki 1. Co., [MITED. 


AD engine that works whbou 
Boiler. Always ready to 
ve at once full | 


CONVENIENCE 

urns common Gas and Air. No | 
steam, no coal, no ashes, no fires, 
no danger, no extra jurance. 

Almost no attendance. 


THE NEW OTTO SILENT GAS ENGINE. 


seful for all work of small 
‘it in sizes of * ’ v 

SCHUM 9 nia and 7 H. ?’. pO 
¥., Agents. 





MM & 
H. Ss. Manning & Ce., Arar: Liberty St., N. ¥ 


AIR COMPRESSORS, 


THE NORWALK IRON WORKS C0., 
SOUTH NORWALK, CONN, 





Our new St; hographato Pen (just ust patented), having th 
luplex int ine is the very late: t 


nprovement. T eae MOGRATHIC PEN CO., Room 
69 Broadway. New York. Send for circular. 





PIANOFORTES. 


Unequaled in 


H, 
WOREMANSHIP, & 
DURABILITY. 


112 Fifth Avenue. New York 
204 & 206 W. Baltimore 8t., * paltimore, 


The Asbestos Packing Co. 


Miners and Manufacturers of Asbestos, 


Boston, MASSE.,, 
OFFER FOR SALE: 
PASENTED ASBESTOS ROPE PACKING, 
LOOSE “ 
JOURNAL “ 
WICK “ 
MILL BOARD, 
SHEATHING PAPER, 
FLOORING FELT. 
CLOTH. 


PREVENT SLIPPING. The 


WAREROOMS: 








| 





| handsomest, as well as the safest 

CarriageStep made. Forged from best 
iron, and formed with a sunken panel, 
in which is secured a plating of richly 
moulded rubber. Durability war- 
ranted. Send for illustrated circular. 


Bubber Step M’f'g Co., Boston, Mass. 


BOILER eae 
_ STILES & PARKER PRESS CO ddletown, Ct. 


JOHN R.WHITLEY & co. 

European Representatives of American Houses. with 
First-class Agents in the | Ao industrial and agricul- 
tural centers and cities in Europe. London,7 Poultry, 
E. ¢ Paris. 8 jo! Vendome. Terms on ae. 
J.R.W. & Co pasenase Paris goods on commission 
shippers’ da 


SPARE THE CROTON AND SAVE THE vost. 


Driven or Tube Wells 


furnished to large  coneumers of Croton and Ridgewood 
| Water. wm D, REWS & BRO. "286 Broadway. ie 
whocontrol the eeoet forGreen’s American Driven Well. 


ER BLOWER, 


The revolving ond are 
all accurately Balanced. 


Warranted Superior to any 
other, 
WILBRAHAM BROS., 
2318 Frankford Avenue, 
PHILADELPHIA, Pa. 

















a ky 





The Oldest YANKEE NOTION HOUSE In the World. 
HOWARD BROTHERS & READ, 


Successors to HOWARD, SANGER & CO., 
OWNERS oF 
THE HOWARD MANUFACTURING 00., 
MANUFACTURE AND INTRODUCE 


PATENTED NOVELTIES. 


SOS, |ATHE ONLY 


Heal Pocket Seale 


IN THE MARKET. 
MADE OF METAL, 
Heavily Nickel Plated, 


COMPACT, 





STRONG, 
DURABLE. 
Can be carried in the Vest 
Pocket. 


Each one warranted abso- 
lutely accurate. 


Weighs up to 8 Ibs. 
PRICE 26 CENTS. 
Sample by mail on receipt 

of price. 
A liberal discount to the 
trade. 











No. 1—* Post Office,” weighs 
“ 2" Pocket,” weighs to 
8 Ibs. 
Howard Manufacturing Co., Box 2296, New York. 





‘HE “Scientific American fo printed 
ENEU JOHNSON & Cc & CO.” ‘s Tenth ha Lom- 
bard Sts,, Philadelphia, and 50 Gold St. New York. 





